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Para.  1 


INTRODUCTION 

It  is  hoped  that  this  collection  of  data  mil  serve  as  a  guide  to  workers  in 
RDX  chemistry  who  are,  not  unreasonably,  baffled  by  the  strange  assortment  of 
initials  by  which  many  of  the  polymethylene  amine  (-CH2*-NH-)X  derivatives  have  come 
to  be  designated. 

The  collection  is  based  on  those  British  and  Transatlantic  reports  which  have 
been  available  and  on  conversations  with  members  of  the  staffs  of  the  A.R.D.  and 
of  various  "out-stations". 

Some  related  compounds,  prepared  long  ago  in  early  academic  work  on  hexamine, 
and  related  topics,  are  included. 

The  treatment  for  each  compound  is  as  follows:-  The  "Initial"  designation  is 
given,  followed  by  the  structural  formula,  "short  systematic  name"*,  m.p. ,  solvent 
for  recrystallisation,  and  references  to  methods  of  preparation.  No  direct 
consideration  of  the  reactions  of  the  compound  is  given,  though  most  transforma¬ 
tions  arc,  automatically,  included  as  preparative  methods  for  other  compounds,  and 
from  the  paragraph  index  at  the  end  of  the  work  a  list  of  the  positive  reactions 
of  any  given  compound  can  be  at  once  set  down. 

Wherever  possible,  reference  to  transatlantic  work  is  made  by 

(a)  the  laboratory  concerned  in  the  work; 

(b)  The  O.S.R.D.  (U.S.A.)  or  C.E,  or  X.R.  (Canada)  number; 

(e)  The  date  of  writing  the  report**; 

-  (d)  The  S.R, 7/number  of  the  report. 

3ritish  work  is  simil xrly  treated  for  reference: 

(a)  the  laboratory  concerned  in  the  work; 

(b)  the  Laboratory  Report  number; 


(c)  the  date  of  writing  the  report**; 

(d)  the  A. C,  number  of  the  report. 


Para,  2 


For  a  more  detailed  review  of  the  work  up  to  October,  1943,  the  serial 
report  on  RDX  research  by  Linstead,  British  Central  Scientific  Office, 

Washington,  D.C.  ,  U.$*A.  ,  SR7/876  (to  Oet.  1941);  SR7/2600  (to  Oet.  1942); 

I  .O.S.  London,  A. C.fo224\ (to  Oct,  1943)  and  the  report  by  Haworth,  Lamborton  and 
Yfoodcook,  Sheffield,  aTC. 5053,  Oct.  1943,  should  be  consulted. 

There  are  several  systems  of  nomenclature  and  numbering  in  use  in  this 
field.  The  system  followed  here  is  that  treated  in  Bristol  Br.  Rep,  32, 

.  ,  Nov.  1943,  A. C. 5403,  in  which  the  following  typical  compounds  have  the  given 
systematic  names  and  numbering,  and  convenient  "short  names".  (p.  3). 

A  very  similar  system  is  now  in  use  in  Canada. 

*  See  below ,  pp.  2  and  3 . 

**  The  date  on  which  the  report  was  written  is  given  as  accurately  as  possible. 
Thus,  for  example,  a  progress  report  covering  January,  1942,  written  during 
February,  1942,  and  received  at  the  appropriate  control  office  in  March,  1942, 
would  be  quoted  here  as  "Feb.  *42."  Some  overlapping  of  work  has  resulted  fro 

the  unavoidable  delay  in  transmission  of  reports  between  T-rnrmatl  ant-i c  rmt| _ 

British  workers,  o,g.  Toronto,  X,R,l6  Rep.  1  Sept,  *44,  SR7/44/3158  was 
received  in  Bristol  on  27  Oct.  ’44. 
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For  convenience  in  discussion,  the  hexamine  cage  system  is  indicated  by  the 
short  name  "Hex. " ;  similar  short  names  used  are  "PT"  for  the  pentamethylene 
tetramine  cage, 

t 

"8-ring"  for  the  cyclo-2 :  4: 6 : 8-tetramethylene-l :3:5:7-tetramine  ring, 

"6-ring"  for  the  cyclo-2 : 4 : 6-trimethylene-1 : 3 : 5-triamine  ring. 

V 

"7-chain"  for  the  lin*-2:4: b-trimethylene-1 : 3: 5:7-tetramine  chain. 

"5-chain"  for  the  lin-2:4-dimethylene-1 : 3 : 5- triamine  chain. 


"3-chain"  for  the  lin-2-nethylene-1 : 3-diamine  chain. 

For  related  compounds  not  containing  the  simple  alternating  system 
N-C-N-C-N-  the  "aza"  system,  similar  to  that  in  use  in  Canada,  is  used  here. 
For  example, 


N02 


2' 


1&112 

\ 


■  N 
6 


3 

N'' 

HOr 


"7CH2 

^  -  N02 


2^2 


1:3:  b-trinitro-cyclo-1 : 3 : 6  -as  ahept  ano  , 

Yields  of  PDX  are  calculated  on  the  basis  3CH0O  - y  1  XDH  represents  a  yield 

of  100$, 

Para.  4 

1  HKD 3*  means  98-1  00^  HNO3,  The  actual  percentage  bf  HNO3  is  given  for  more  dilute 
acid. 


'CHpO*  means  paraformaldehyde. 

*aq.  CH^O  *  means  4 0$  formalin, 

'Me-"  means  CH^- 
'Et'  means 
'0’-  means  CgH^- 
'Ac’-  means  CH^-C0- 
"P"  -  means  paragraph 

Following  the  Harvard  and  University  of  Pennsylvania  workers,  ’AcCNC^'  is 
used  for  the  e quimolecular  mixture  of  HNO^  and  Ac20. 

The  general  arrangement  of  the  material  is  in  order  of  increasing  complexity 
of  the  parent  structures, 

A‘  Table  of  Melting  Points  is  given  to  assist  in  identification  of  compounds 
prepared  in  the  laboratory. 


*  The  term  "Pin",  which  may  be  read  "linear",  is  used  to  facilitate  the 

recognition  of  the  parent  skeleton  structures  of  -the  open  chain  compounds, 

Just  as  the  term  "cyclo"  is  used  for  the  ring  compounds, 
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Short  name  Hex.  1 : 5-Dinitro-(P.T.)  1 : 3 : 5-Trinitro- ( 6-ring)  1 -Methyl-5-acetoxyiaethyl- 

1 :3:5-trinitro-(5-chain) 


r. 


*  \ 


Lists  to  facilitate  "literature  searching"  are  set  out  giving  the 
British  SR7/  reference  numbers  for  the  following  Transatlantic  serial  reports: 

(a)  The  Division  8  N.D.R, C.  of  O.S.R.  D.  Interim  Reports  "Studies  on  RDX 
and  Related  Compounds,"  R.R.C.  1  to  22  from  Jan.  1943  -  Oct.  1944# 

(b)  The  Canadian  Explosives  Research  Extramural  Summaries  from  March  1942. 

(c)  The  Reports  of  the  U.  S.A.  -  Canada  RDX  Committee  Meetings  from 
4th  September  1942. 

British  work  is  reviewed  up  to  Oct,  1944  and  Transatlantic  work  up  to 
Sept.  1944. 


\ 
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Para,  7 


NIIROXY  DERIVATIVES  OF  FCRIIALDSIIY3E 


Para.  6 


P1' 


no2.o  -  cn2  -  o.no2< 


I.Iethylene  dinitrate.  b.p,  i+80/ 15  ran. 

Moreschi,  Atti.R.Accad.Lincei,  1919  ,  28,  227;  Chem.Abs. ,  1919,  13,  3519. 

Ilouben  and  Pfankuch,  Ber. ,  1926,  _59,  86, 

Travagli,  Gazzetta  chira.ital, ,  1938,  68,  718;  Chem.Abs.,  1939,  33,  2^86. 

For  early  A.R.D.  work,  see  R.D.  Rep.  RDX  15  (?  1  939). 

Hex,  normal  nitrolysis, 

then  extract  reaction  system 


+  CC1 


A 


HNO, 


ch2o 


mixture  of  P^  and  P2 


mixture  of  P-]  and  Po 


*2*V 


Separate  by  vac,  distillation. 


(Above  structure  accepted  by  A.R.D,  and  quoted  in  A.R.D,  Exp,  Rep,  591/Vi-, 
June  *4A,  A. C.  64-55). 


Para.  9 


P2. 


NO 2  -  0  -  CHo  -  0  -  CH2  -  0  -  CH2  -  CNOg 
1  2  3 


1 :3“3is  (nitroxymethyl)  lin-1 : 3~dioxo-2-methylene. 


b.p.  89°/9  mm. 


Refs,  as  for  P^ . 


Prepared  with  and  separated  by  vacuum  distillation. 
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Para.  1 0 


II 


SOI  EE  SEuPLE  MONONITRAMINES 


Para.  1 1 

Nitrardne  (Nitramide) 


mi2.N02 


Ppt.  from  ether  by  light  petroleum. 

Thiele  and  Laohmann,  Annalon,  1 895,  288^  267. 

Inorganic  Syntheses.  I.  New  York,  1939,  p.  68. 

N02 


EtCNC2 


NHgCOgEt 


h2so. 


->  NH  -  GO^I 


Mi 


!13 


+'  (  <S  KOI  I  0)  e  K2S04. 

NH^  (  NOpiN-COgEt - >  K>  NOgdl-COoEt  - 


( 


h2o 


m.p.  72-75°. 


->  MI2.N02 


Para.  1 2 
Methylnitramine 

ch,nh.no2. 

From  ether. 

Franchimont  and  Klobbie,  Rec.Trav.Chim.  ,  1 888,  J_,  355. 

+  Cl.CO^Et _ _>  CK3-NH-C02Et_i?]2i 


no2 


dies,  in 

CH3  -  N  -  C02St  _ ->  CH3.NH.NO2 

ether  and 
pass  in  NH3 

Thiele  and  Laohmann,  Annalen,  1895,  288,  291.“ 


m.p.  38°. 


NHgGOAEt 


NO  2 

EtONOp  t 


->  NH  -  C02Et 


0.  NOp 

AL2°  Ag  (  ' 

- ->  (  N  -  CO^St 

’  (  2 


Mel 


NO. 


CH3  -  N  -  C02Et  CH3.NH.NO2 

pass  in  NH3 

Para.  1 2a 
Methyl  olnitramine 

HOCHg  -  NH  -  N02 

Postulated  as  possible  by-product  in  hexamine  nitrolysis  system; 
Bristol  Res.  Rep.  120,  April  ’44;  A.C.63O2. 

A.R.D.  Exp.  Rep.  591  /44,  May  ’44;  A. C. 6455. 

Bristol  Br.  Rep.  43,  Aug.  *44;  A.C.7I19. 
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not  isolated. 


L 


A 


Para.  1 3 


\ 


Dimethylnitramine 


CH, 


CH3 


'  N-NOr 


Prom  ether. 

Pranchimont,  Rec.  Trav.  Chin.,  1883,  2,  123. 


HNO? 


(ch3)2.n.co.nh2 


EtCN02| 


-> 


(ch3)2n.no2. 


h2s04  j 

Franchimont  and  Klobbie,  Rec.  Trav.  Chin.  ,  1888,  JP,  355. 

Mel 


KOH  0  1® 

^^2  I^W  CH3-N.N02  j  K 


-> 


(ch3)2n.iio2 


Bamberger  and  Kirpal,  Ber. ,  1895,  28,  537. 

-9  (CH3)2.N.N02 


,  \  ®  i  s> 

(CH3)2NH2  1  N03 


Aco0 


then  heat 
&  ether  ext. 


m.p.  57°. 


Para.  14 

Methylmethylolrd.tr  amine 


ho.ch2. 


;  N-NOr 


CH, 


Not  isolated. 


Sheffield  Rep.  43.  May  ’44,  A.C.64C6. 

Morpholine  derivative  of  methylmethylolnitramine  prepared:— 
aq.  CH20  CH2  _  cflo 

CH3.NH. NO 2 - —  ~>  0^  2"N  -  CH2 

'  merpholane  -  ^  2"N  „  Nq9 

au  '  *  ca,' 


m.p,  84-86  . 


Para.  1_5 

Bis  methyl olnitramine 

hoch2 

n'vn-no2 

hoch2^ 

Not  isolated. 

Toronto  irorkers  (X.R.16  Rep,  31,  Jan.  '44,  SR7/44/984)  consider  the  stabilisation 
of  NH2N02  by  excess  aq.  CH20  to  be  due  to  the  formation  of  bismethyl olnitramine. 


Postulated  as  probable  by-product  in  hexamine  nitrolysis  system: 
Bristol  Res.  Rep.  120,  April  ’44;  A. C. 6302; 

A.R.D.  Expl.  Rep.  591/44,  May,  '44;  A. C. 6455; 

Bristol  Br.  Rep.  43,  Aug,  ’44;  A.C.7H9. 
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Para.  15& 


Bi  s(  nitroxymethyi )  nit ramine 


[ 


NOg.O.CHg 

NO-.O.CH^ 


From  ether. 


m.p.  59-60°. 


Toronto  ,  X.R.16  Prog,  Rep.,  1  Sept.  '44>  SR7/44/31  58. 


ch2—  0 


CH2 


P.  S. 1 . 

(see  p.  203) 


HNO3 

(ao0.ch2)2n.no2  - 

see  p.  15b 
Para,  15b 

Bi  s(  acet  oxyiiiethyl )  nitranine 


AeOCH2 
AeOCHo ' 


N  -  N02 


20  HNO3 

7  mins,  at  Oo 
drown  in 
slurry  (ice  + 
water) 


(no2och2)^t.no2 

in  68^3  yield. 


(N020CH2)2N.N02  (38  per  cent). 


b.p.  1 53-1 56°/l  2  ran. 


Toronto,  X.R.l6Rep. ,  1  Sept.  *44;  SR7/44/3158. 


Filtrate  from  Ross  or  Baehmann  runs  (see  pp.  85*  86). 

Evap,  HOAe  at  11  mm.  Ether  extract  - >  oil.  Wash  with  H20  (pH  8) ,  ether 

extraot,  evap.  and  flash  distil  (12  mm.,  bath  at  209-21  5°)^.  Repeat  washing  and 
extraction,  and  distillation. 


no2och2 

"n-wo2 

no2och2/' 


HOAc : NaOAc 

- ^  bis  acetoxymethyl  deriv. 

reflux: 3  mins. 


(69$. 


Hex.  in  HOAo  - ^ ^  ppt.  BSX  (see  p.  63) 

5  Ae20  at  15—20°,  filtrate  distilled  at 

heat  to  75°,  12  mm. - i>  bisacetoxymethyl 

cool  and  neutra-  nitramine  (39$. 
lise  with  NaOH 


Para.  1 6 


DINA. 


NO,,.  0. CIIo-CI-L, 


NO0.O.CH--CIV''  ' 


Bis  (ft -N itroxye thyl )  nitromine. 
Prom  AcMe  or  EtOH. 


m.  p.  51-52° 


A  review  of  the  extensive  and  specialised  literature , devoted  to  DINA  is 
outside  the  scope  of  this  work:  see  Toronto  X.R.  19  Reports, 

0.5.  Toroiito,  X.R.  19  Hop.  ,  June  '43,  SR7/4748. 

See  also  Cornell.  Div.  8. N.D.R.C.  of  O.S.R.D.  Interim  Rep.  on  Organic  Development 
Problems.  0.D.P.18.  May  *44,  SR7AVl872. 

There  are  two  standard  preparations. 


add  at  1 0° 
rim  at  40° 


AcoO 


(no. ciio. ciio)  2nii 


^  (no2  .  och2  .  ch2  )2nh2  {  no3 


;+  \  9  HNO2 


(N02CH2CH2  )o.N.N0 


( )  persulphate 
0° - >25° 


DINA. 
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Para.  17 


III 


DEUVATITES  OF  MSTHYI  EHEIMINE 


CH2  =  NH 


Para.  1 8 

(a) 

CH2  -  Mi 

and 

00 

H0CH2  -  mh2. 

(a) 

Methylene  iminc 

and 

00 

Methyloamine. 

Toronto  workers,  X.R.  16  Rep.  ,  31  Jan.  '44;  SR7/44/984,  consider  that  "Henry's 

solution"  (Henry,  Bull. Acad. Roy. Bclg.  ,  1 902 , ii,721  )  consisting  of  an 
equimo locular  Mixture  of  aq.  CK2O  and  .880  aq.  Mtj  "dried  with  K2GO  3" probably 
contains  Clip  =  I'M  and/or  IIOCHp  -  LIH2  equilibrium  with  cyclotrimcthylene- 
triamine  ("6-ring"). 

Para.  1 9  \ 

N-Hbthylolacctnmidc 

HO.CHo.HHAc. 

Evap.  AcMe  solution.  m.  p.  54°. 

Einhom  and  Ladisch,  Annalen.  1903,  343,  265. 

Michigan,  Div.  8  3ht.  Rep.,  R.R.C.3,  Peb.  -Parch  ’43 ;  SR7/4179. 

Bristol  Br.  Rep.  27,  Oct.  *43  j  A. C. 3051. 

AcNH2  +  aq.  CII20  _ a-  IiOGH2.  HHAc. 


Para.  20 

N— Me fahylolbenzamide 

ho.ch2.khco0. 

Prom  aq.  EtOII.  m.p.  108-110°. 

Einhorn,  Bischkopf  and  Sselinski,  Annalen ,  1905,  373 ,  223. 

Bristol  Br.  Rep.  27,  Oct.  '43,  A.C.505I. 

/C0M2  +  aq.  CHpO - -r  HOCLi2NHCO/ 

Characterised  as  N-/  urethane. 

Bristol  Br.  Rep.,  27  Oct.  '43,  A. C. 5051. 

/HH.C02.CH2.KH.C0/  m.p.  177°. 
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Para,  21 

Chloral-benzamide 

CCl3 

t  J 

HO  -  CH  -  m  -  cotf 

N  (a -Hydroxy-  /5 ;  3  :(i -tr  ichloroe  thyl )  -benzamide . 

Prom  EtOH. 

Beilstein,  _9,  209. 

Jacobsen,  Annalen ,  157,  2 45. 

CCI3 

t 

CI3C.CHO  +  NH^Ojtf - ^  HO  -  CH  -  Mi  -  COjZf 

Para.  22 

Tris(benzamidomethyl  )amine 

(^comich2  )5n 

Prom  EtOH. 

Beilstein,  _9,  208. 

Descude',  Ann.Chim.  .  L  7j  ,  29,  542;  Comptes  rendus,  1902,  135,  694. 

heat 

Hex.  +  NH2COj2f - above  compd. 


pass  in 

ci:2(o.co^)2  - >  (0conhch2),n 

NH3  ^ 

and  finally 
evap.  on 
v/ater  bath 

Para.  23 

PurfVrylidone  nitramine 


\ 


CH  =  N  -  NO  2 


Prom  j6 K 

Toronto,  X.R.  16.  Rep.,  31  Jan.  '44;  SR7/V+/984. 


(does  not 
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m.p.  150C. 


m.p.  187°. 


m.p.  116°. 


-  NO  2 


trimerise ). 


L 


Para.  24 


IV 


DERIVATIVES  OP  METHYLENE  DIAMINE 


lin-2-methylenc -1 : 3-diamine 


.  NHg  -  CHZ  -  NH2 
1  2  3 

liEDA  or  "3  -  Chain"  Series, 


Para.  25 


1£EDNA 


N02  NO2 

1  t 

NH  -  CH2  -  NH 
1  2  3 


1  :3-Dinitro-( 3-chain) . 

"I  lethylene  din itr amine . " 

Prom  ether  and  light  petroleum.  m.p.  103°. 


Bristol  Br.  Rep.  28,  Oct.  *43;  A. C. 5058. 

HaOH  ac 

PCX _ _i _ :s.  KEDNA 

(see  then  acidify 

p.  95)  &  extinct 

with  ether. 


6  2015-1 
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Para.  26 


MEDNA  (Continued) 


Sheffield  Rep.  4-2,  Pe.  ‘44;  A. C. 5996. 


HNO3 

CHo(KHAc)p  - — 5-  extract  product - oil 

at  -2°,  then  cool  with  ether. 

(See  p.  36)  to  -15°  smi.  add 
AC2O  f  FeCljj  at 
0° ,  drown  and 
neutralise. 


Ba(0H)2 

- >  filter  and  add  Aclie 


Ba  [CH2(N.N02)2 


NO  2 

1 

CH2(N-Ac)2 


BaClp  NaOH 
and  make  acid 


(private  communication 
from  Dr.  Lamberton 
(Sheffield),  June  ’44). 

(See  p.  29a). 


acidify  as  in 
Bristol  Br. 
Rep.  28. 

V 

MEDNA. 


Sheffield  Rep.  44,  March  '44; 

N:N*-Bis  me thylol -MEDNA  ~ 
(See  p.  30)  . 


A.C.  6045. 
Ac20 


70° 


MEDNA. 


Bristol  Res.  Rep.  128,  June  *44;  A.C.  6477* 


DPT 


HNO3 

-40°,  drown  +  ether 
(isolate  via  Ba 
salt). 


MEDNA. 

0.7  mole. 
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Para.  27 


MEDNA  (Continued) 


Eristol  Res.  Rep.  1 31 ,  June  '44. 


H2S04 


HADN 

*  . .  . . 

MEDNA 

10  g. 

drown  with  ice,  ether 

0.2  g. 

(See 

P-  177) 

extract  and  purify  via 

Ba  salt. 

H  SO, 

2  4  ^  , 

Hex.  — 

20  g. 

HNO3  2Cfb  ^  drown  and 

MEDNA 

H20  2C^  ether  extract  '  ' 

- >  1.5  g, 

J/iethylolajnine  nitrate 
(See  p.  202 ) 


drown  and  ether 
extract 


MEDNA 

'\0?o  yield. 


Bristol  Br.  Rep.  28,  Oct.  '43;  A.C.5058.  » 


CHo  (NHN02  )2  - ->  insoluble  salts 

Ba  ++,  (Ag  )2,  unstable  in  alkali. 

Fb  ++  salt,  detonator  props, 
(Mi2H+)2  m.p.  ca  125°  rapid  de'comp. 


Morpholine  salt  of  MEDNA. 

Sheffield  Rep.  44,  March  *44,  A.  C.  6045- 


excess 
mor  oho  line 


MEDNA 


in  EtOAc 


->  ch2(nno2)2' 


+ 

“  ^.RH2 

ch2  ^cHp 


CHr 


J. Hr 


McGill,  X.R.4  Prog. Rep. ,  1  July  '44;  SR7/44/2740.  . 


neutralise 

Kp  BSX - ; - - - >  MEDNA 

+  IC1  aq.  (2  equiv. );  add  AcMe  to 

ppt.  EC1 .  Extract 

(NO 2  NO 2  NO p )  filtrate  with  ether 

t  ,  I  and  evaporate. 

K(N~GH2-N-Ch2-N )K 
(See  p.  48) 
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Para.  28 


JSEDNA  is  chemically  and  physically  different  from  the  isomeric  product  from  the 
Traube  Reaction  on  AcKe.  This  latter  product  is 


i 


and  is  only  known  in  the  form  of  its  salts  and  esters. 


For  the  Traube  Reaction  see  Toronto  X.R.20  Reports,  particularly  XR. 20 
Rep.  bay  '43;  £27/4550. 

For  the  constitutions  of  MEDNA  and  the  Traube  products  see 
Bristol,  Res. Rep. 110,  Dec.  ’43;  A. C. 5602. 

Queen's  University,  Kingston,  X.R. 13  Reps.,  (recently  reviewed  in 


Canadian  Exp. Res. Extramural  Summary  15  March  to  15  April,  1944 


S.R.  7/44/1747). 

University  of  Pennsylvania,  O.S.R.D.,  3565,  May  '4*-,  SR. 7/44/2002. 

Bristol  views  accepted  by  U.S.A. ,  Canada  RDX  Committee  at  meeting  April  '44; 
SR7/44/1594. 

Para.  29 

f 

Methylene  Dinitramlno  Dimethyl  Ether 


CH2  (-N-n'  )2 


/Ojfe 


or 


h 


o 


M.E.D.N.A,  Dimethyl  Ether. 


An  oil. 


Bristol  Br.  Rep.  No.  28,  Oct.  '43;  A. C. 5050. 


MEDNA. 


Dimethyl  ether. 
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Para.  29a 

NiF1  ~Dia.cet.rl-,  EDIIA 


r 


i 


NOn 

i  ^ 

Ac  -  N  -  CH2 
1  2 


no2 

t 

N  -  Ac 

3 


1 :3-Diacetyl-1  :3-dinitro-(3-chain). 


From  aq.  Ms  OH.  m.p.  63°. 


Sheffield,  June  ’44  (Private  communication  from  Dr.  A.  Lamberton). 


CH2(MUc)2- 


ACpO 

HNOx 

15° 


NOp 

CH2(N-Ac)2 
55  to  65$ 


Para.  30 

N : N 1 -Bisme  thy lol  MEDNA 

i’I02  ko2 

»  t 

ho.ch2  -  n  -  ch2  -  n  -  ch2oh 

1 :3-Bismethylol-1 : 3-dinitro ( 3-chain ) . 

From  011  -  AcMe.  m.p.  68  -  72°. 

Sheffield  Rep.  41,  Feb.  ‘44;  A.C.  5995. 

Sheffield  Rep.  44,  Harch  >44;  A.C.  6045. 

1DEIDNA  afl*  _ Bisme  thy  lol  MEDMA. 
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Para.  31 


COX 


no2  ho2 

NO2-O-CH2-N-CH2  -N-CHp-O-NOp 


1 : 3 -Bisnitroxyme  thyl-1 : 3 -dinitr o - ( 3 -cha in ) . 


Ppt.  from  HNO-  by  H^O. 


m.p.  98-101°. 


A.K.D.  Prep.  RDX(B).  Prog.Rep.9;  Exp). Rep.  239/43,  July  ’43;  A.C.4628. 


NO  2\ 

/  N  -  CHp 
0H2X 


0 


N  -  CI2 


NO  2 


HNO, 

- 2 — ^ 

at  5° 

3-4  rains. 


N02 

;n  -  CH2  -  ono2 
ch2. 

)n  -  ch2  -  ono2 

NO  2 


Cyclonite  Oxide 
(see  p.  118) 


COX 


Sheffield,  Rep.  44,  March  ‘44;  A.  C.6045* 


TEX 

0.3  g. 
(see  p.  32) 


KNO3 


3°  to  20° 


COX 

0.2  g. 


Para.  32 


TEX 


NO 2  NO2 

*•  t  r 

AcO-CH.  -N-CH2-N-CII2-0Ac 


1  :  3  -Bi  saoe  toxyrae  thyl-1  : 3  -dinitro-(  3-chain). 


Prom  reaction  mixture.  m.p.  103-104° 

(Postulated  by  Davy,  RDX  committee  at  Toronto,  Dec.  ’42). 

A.R.D.  Prep.  RDX(b)  Prog.  Rep.  9;  Exp.  Rep.  239/43,  July  *43;  A.C.4628. 

NaAc  in.HOAc 

COX - TEX 
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Para.  3?  (Continued) 

TEX  (Continued) 

Sheffield  Rep.  44,  March  '44;  A.C.6045. 

N02  no2 

i  » 

ho -ch2 -n-ch2-n-ch2 -OH 

N:N'-Bismethylol  MEDINA 

0,2  g.  0.18  g.  recryst. 


AcCI 

- ? 

reflux 

5  mins. 


TEX 

0.26  g.  crude 


Toronto,  X.R.16,  Canadian  Exp.  Res.  Extramural  Summary,  April,  '44,  S.R. 7/44/1 747. 

NH^NO^  +  CH20  +  HOAc  +  Ac20 - ^  TEX  in  small  amount. 

(+  DPT,  1$ 

+  RDX(B),  5/o 
+  BSX  in  small  yield). 


Toronto,  X.R.16  Pro j. ,  RDX  Committee  (U.S.A.  and  Canada),  26  May  '44; 
SR7/44/2801,  See  X.R.16  Rep.  1  Sept.  '44;  SR7/4V3158. 


25° 

Ross  reaction  - ^  Q  1.4/  TEX. 

(+  5.  2/  RDX(B). 


MEDIIA 
in  2 
CHgO  aq. 


+  1$  DPT 

2  NaOAc,  10  Ac20  at  ^  +  1§£  EDX) 

at  25°.  Run  at  95°,  1  hr.  1  ’  ' 

drown  and  neut.  to  pH  6.  (+  ^k(^)) 


Para.  33 

N  :N 1  -Birmothoxynothyl-I  EDNA 

NO  2  NO  2 

!  I 

MeO-CH2  -N  -CH2-N-CH2-0Me 


1  : 3-Bismethoxyme  thyl-1  : 3  -dini tro  -  (  3  -chain ) . 

From  HcOH.  m.p.  79-80°. 

A.R.D.  Prep.  RDX(B)  Prog.  Rep.  9;  Exp.  Rep.  239/43,  July  ’43,  A. 0.4628. 


Reflux  +  MeOH 
COX - » 


di  MeO  derivative. 


Sheffield  Rep.  44,  March  *44,  A.C.6045. 

Repeat  preparation  with  COX  from  MEDEA. 


6201 5-1 


18 


Para.  34 


II  ;I\T  1  -Biscthoxym'.tli;yrl-T~EIDNA 

NO2  NO2 

t  1 

EtO-CHn-N-CH  o-N-CHo-OEt 

c.  c.  c. 

1 : 3 -Bi s ( e thoxymc thy 1 ) -1 : 3 -dinitro - ( 3 -chain ) .  "an  oil". 

I 

A.R.D.  Prep.  RDX(B)  Prog.  Rep.  9;  Exp.  Rop.  2 39/43,  July  '43;  A. 0.4628. 

reflux  +  EtOH 

COX - ?  bis  (EtOd^)  -  derivative, 

Para.  34a 

(MEDNA  -  CH20)  polymer 


m.p.  219-230°. 


Toronto,  X.R.16  Rep. ,  1  Sept.  '44;  SR7/44/3138. 


MEDNA  +  2  CHr><3 

a  aq 


1  drop 


polymer. 


Para.  35 


Methylene  bisformamide 


ocii-nh-ch2-m-i-cho 


1  :3-Diforryl-(3-ohain). 


Prom  HC0Mo. 


m.p.  142°. 


Knudsen,  Ber. ,  1914,  47,  2698. 


boil 


HC0Mi2  +  CH20 


>  ch2(nhcho)2 
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Para.  36 


II.  7, 


Acl  ui^-CF  o  —1  c , 

c. 


1 :3~Diacotyl-(3-ohain). 
i  Ic  thylono  b  isace t amide . 

Prom  EtOH.  m.p.  197°. 

Pulvermacher,  Bor. ,  1892,  25.  3 10. 

Beilstein's  Handbuch,  2,  179. 

Aq.  CI^O 

IHgAe  - ~ - *  H.7. 

traoc  HOI ,  many 
hours  *  shaking. 

V 

Harvard,  N.D.R.C.,  Rep.,  Oct.  '42;  SR7/3263. 

H.  10  boil  H.7. 

(sec  p.  37  )  aq.  IIOAc 

Para.  37 


H.  1 0  . 


AC2N  —  CH2  —  I  Ac... 

1  :1  :3 :3-tctracctyl-(3-chain). 

N :N :N ’ :N 1 -tctracotylmethylenodiamino . 

Prom  acetone.  m.p.  218-220°. 


Harvard,  N.D.R.O.  Rep.,  Oct.  '42;  SR7/3263. 

Preparation.  Oily  layer  from  prepn.  (2)  of  H. 6  (see  p.  151  ),  after 
separation  of  H. 6  deposits  crystals  of  H.10  ('comparatively  high  yield1). 
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Para,  38 


1 :3-Diacetyl-2-methyl-( 3-chain) 


AcllH-  CH  -  NHAc 


Ethylidene  bisacetamide. 


m.p.  169°. 


Tawildarow,  Ber,  ,  1872,  Jj,  477- 

sealed 

CH^CHO  +  NH^c  — - >  CH^CH(lfliA.c)2 

heat 


Para.  39 

1  : 3-Diacetyl -2 ( trichloromethyl  3-chain ) 


CCl, 

1  J 

AcNH  -  CH  ~  NHAc 


Prom  HOAc. 


Sublimes. 


Hepp,  Ber.,  1877,  10,  1651. 


Cl^C.CHO  +  NH^Ac 


heat 

- >  Cl^C.CH.  (MiAc)2. 
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Para.  40 

Methylene  bisbenzamide 

^.CO.NH-CHg-MH-Cqfjf 


1  :3-Dibenzoyl-(3-chain). 

Cryst.  from  EtOH. 


m.p.  224-226°. 


Kraut  and  Schwartz,  Annalen ,  1884,  223 ,  47. 

See  Duden  and  Scharff,  ibid. ,  1895,  288,  249. 

Hex.  _ >  CHo  (hHC0j^)2. 

Knudsen,  Ber.  ,  1914,  ]±2,  2698. 

jfcOCl 

CHo (NHCHO ) 2  - : - >  CH2 (NHCQ0 ) 2 

8.1JkB.Xi 

Bristol  Res.  Rep.  112,  Jan,  1944,  A, 0,5603. 

Ac  2O 

H0-GHo-NHC02f - >  GHo(NHC0j2f)o 

2  HOAc 


Toronto,  X.R.16.  Rep.,  31  Jan.  *44;  SR7/W984. 


MI^Cl  in  HgO  +  NaOH  +  CH20. 


jZfCOCl 

10° 


crude  product. 


cool  filtrate 


Digest  with.  - 
EtOH  / ' 


residual  solid 


ch2(nhco^)2 

12$  yield  on  CH20 

=  Tribcnzoyl-6  Ring. 

(See  p.  109). 


Para.  41 

1 -Mbthylol-1 : 3-dibenzoyl- (3-chain ) 

C0$  COjtf 

t  1 

HO  -  CH2  -  N  -  CH2  -  MI  , 

Prom  EtCH.  m.p.  1'82.3°. 


Einhorn,  Bischkopff  and  Szclinski,  Annalen,  1903,  343,  225. 

CH90 

CH2(hHC0^)2  - II - >  Methylol  dibcnzoyl-( 3-chain). 
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Petra.  42 


Ethylidene  bisbenzamide 


ch3 

! 

0. CO-NH-CH-MI-COj# 

1  2  3 


1  : 3 -Dibenzoyl-2 -methyl-  (3-chain). 

From  StOH.  m.p.  202-4c . 

(187  -  8°*)  . 


Limpricht,  Armalen,  99 ,  119* 

(Delepine,  Conptes  rendus,  1899,  128,  105). 


ch3. 


CH 


CH  ^ 


NH  NH 
^  CH 

ch3 


^CQC1._^  CHtCH(NHCO^), 


dehydrated  "aldehyde  ammonia". 
( see  p.  113) 


Nencki,  Ber. ,  1874,  1,  159. 


CH^CHO  +  HH2CQ0 


trace 


H2SO4 


_>  oh :  ch(nhcoj$)2 


See  Beilstein,  9 j  209. 


*  Henle  and  Schupp,  Ber.,  1905,  38,  1370  give  this  m.p. 


Para.  43 

1 ; 3-Dibenzoyl-2-( trichloronethyl )-(3-chain ) 

CC13 

» 

0  -  CO  -  NH  -  CH  -  NH  -  GO0 


Trichloroetbylidene  bisbenzamide. 


From  EtOH. 


m.p.  257°. 


Ilepp  and  Spiess,  Ber.,  1876,  9,  1428. 


.  cone. 

C I7C .  CHO  +  2NH2C0^  - ^ 

II2SO2, 


Dibenzoyl ( trichloromethyl ) -(3-chain  ) . 
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Para,  44 


Methylene  Bisur ethane 

Et02C  -  NH  -  CH2  -  NHC02Et. 

1  :3-Dicarbethoxy-(3-chain). 

Prom  EtOH.  m.  p.  131° 

Conrad  and  Hock,  Ber.  ,  1903,  3£,  2206. 


CH2O  aq 

NH  CO  Et  - - - -> 

-  2  cone.  HC1 

cold. 

Methylene  bisur ethane. 

Petra.  45 

Ife  thylenediamine  salt  s 

©  © 

CH2(NH3)2  [x  ]  2 


Knudsen,  Ber. ,  1914,  47;  2698. 

fuming  HC1  at 

ch2  (nhcho  )2  4  2o - > 

di  IICl. 

(Hygrosc,  and  decomp,  by  H20). 

HNO3 

- ± - -> 

di  HNO3 

(deflagrates  on  melting). 

HpSOi, 

- > 

sulphate. 

Sulphate  also  prepared  by  Toronto  workers,  X.R.  16  Rep.  Jan.  *44,  SR7/44/984. 

© 

Henry  solution  plus  G(fo  H,,SC, - >  CH2(lIH3  )2S0^ 


24 
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Para.  45a 


?3-{D 


EtoN  -  CII2  -  NEt2 
1 :1 :3 :3-Tetraethyl-(3-chain). 


b.P./760  mm.,  166-169°. 


3eilstein!s  Handbuch,  _1_,  106. 

Chicago,  K.D.R.C.  Div,  8  Lit.  Rep.  R.R.C.17,  April-May  '44;  SR7/44/2047. 

EtoTttl 

EtKH  +  CH20aq - >  Etol:‘CI{20H  - 11 - >  Et^.CHg.NEfcg. 


Analogous,  compounds :  - 

(a)  Me 0N-CH2 -Idle 2 ,  T e trame thyl - ( 3 -cha in ) ,  b.p./760  mm.,  85°. 
Similarly  prepared,  Beilsteins  Handbuch,  1 ,  54. 


(b)  ch9  -  ch0  ch2  -  ch2 

CH2  2  -  K  'ch2 

'ch2  -  ch2  ck2  -  ch2^ 

Methylene  bis  piperidine,  b.p./760°,  230°. 


b.p./l  5°  ,  ^5°. 


2 -piperidine  +  1  aq  CHpO 

— ^  compd. 

Beilsteins  Handbuch,  20, 

36. 

CHo  -  CHo 

CH_ 

-  CHn 

/  ^  V 

1  N  -  CH0  - 

^  2 
N 

X. 

2X 

0,  Methylene  bis -morpholine. 

gh2  -  gh2 

ch2 

-  CH^ 

Sheffield,  preliminary  communication  to  RDX  Research  Panel  Meeting, 
London,  21  June  ’44. 


V 
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Para.  46 


V 


DERIVATIVES  OF  lin-2:4-DI!aSTHYLEI^-1 ;  3: 5-IRI^IDS 

nh2  -  ch2  -  nh  -  ch2  -  kh2 
1  2345 

"5-Chain"  Series. 


Para.  47 

1 : 3-Dinitro-( 3-chain)  -  3-nitrate 


no2 

J 

mi  -  ck£ 

1  2 


no2 

t 

N  -  GHg  -  mi  3 

3  4  5  ' 


ITO 


3 


From  EtOH,  m.p.  129° 


Bristol  Br.  Report  No.  28,  Oct.  '43;  A.C.5O38. 


H.A.D.N. 


HNO3 


(See  p.177) 


-40° 
then  dilute 
with  ether. 


->  precipitate 


cold  EtOH, 

&  filter. 
Evaporate 
filtrate. 


->  above  compound. 


Para.  48 

1 : 5-Dipotassio-1 : 3: 5-trinitro- (3-chain) 


(K9B  SX) 


NO, 


NO, 


NO,, 


K  SN  -  ch2  -  n  -  cn2  -  N  €» 


K 


McGill,  X.R.4,  Prog. Rep. ,  1  Mar.  *44,  SR7/44/1001. 


BSX 

(See  p.63) 


RISC 


2h  KOH 

- 


no2 
e  ’  ‘ 

X  N  -  CHo 

9 


no2  i:o2 
1  1  +. 

N  -  CHo  -  K  K 

9 


The  structure  of  the  terminal  grouping  is  probably 

©  f  9 

K  0  © 

I  <9>N  =  N  - 

1  0 
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Para.  49 

C.M.X, 

N09  NOp  NOp 

i  *“  i  i 

Me  -  N  -  CII2  -  X  -CHo  -  NH 
1  -Methyl-1 : 3 : 5"trinitro- (3-chain) . 


From  CgH^-light  petroleum.  m.p.  130-1 31° 


McGill,  X.R.4.Prog.Rep. ,  1  Feb.  '43;  SR7/4036. 


warm  +  conc.HCI 
MSX - 


(or  HBr) ,  then 
dilute . 


CMX 


(contains  no  halogen) 


McGill,  X.R.4.Prog.Rep. ,  1  liar.  ‘44;  SR7/44/1 001 . 


C,  II,  and  N  analysis  and  structure  suggested. 


Para.  30 


1 -Methyl-5-potassio-1  : 3 : 5-trinitro- ( 5-chain) 


N02  NOp 

I  I 

Me  -  N  -  CHo  -  N  -  CHo 


no2] 

t  \ 


-  N  O 


K  & 


(KCMX) 


McGill,  X.R.4.Prog.Iiep. ,  1  Mar.  ’44;  SR7/14/1  001  • 


NO 


KOV 


2  KOH 


2  NOp 

i  i 


(See  p.  51 ) 


(in  Me OH,  room 
temp. ) 


_S>  Me  -  N  -  CHp  -  N  -  CHp  -  N 


-  N  © 


K  ® 


CMX 


K  in  this  and  similar  compounds  is  very  unreactive,  but  will  give  silver 
derivative , 

See  also  McGill,  X.R.4  Prog.Rep. ,  April  '44;  SR7/44/1308. 


(+) 

The  K 


e  ©  [  a 

NNOp  system  probably  has  the  structure  K  j  0  0 


(4  >N-N-R 
0/ 
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Para.  51 

M.S.X.  (McGill). 

H.21  (Univ.  Penn.) 

N02  no2  no2 

I  I  t 

Me  -  N  -  CH2  -  N  -  CH2  -  N  -  CH2  -  OAc 
1  -Methyl-5-acetoxymethyl-1 : 3 : 5-trinitro- (5-chain) . 

Prom  CHCI^  -  AcMe  or  MeOIi.  m.p.  155° 

McGill.  C.E.53  Prog.Reps. ,  1  Sept.  '42:  SR7/3042: 

1  Nov.  '4 2:  SR7/3454. 

in  HOAc 

CHoO  +  MH.N0, - >  run  into  AC2O  at  7C° 

at  70° 

- >  RDX  +  mix  +  MSX. 

Separate  byfract.  cryst.  (see  Cornell, 

Div.  8.  Int.Rep.R.E.C.3,  Mar.  ’43;  SR7/4179, 

for  working  up) . 

Checked  by  Penn.  State,  Div.  8  Int.Rep.R.R.C,5>  May  '43;  SR7/4766 

30  g.  CH20  - >  0.99  g.  pure  M.S.X. 

McGill  X.R. 4  Prog.Rep. ,  1  Peb.  '43;  SR7/4036. 

Hex.  +  NHi.N0  3  +  HNO*  +  HOAc,  heat  +  stirring  to  80° 

(12  g.) 

and  add  to  AcoO  - >  RBK(b)  +  MSX 

(0.6  g.) 

McGill  X.R. 4  Prog.Reps. ,  1  Peb.  '43  and  Mar.  '43;  SR7/4°36  and  4°37. 

HOAc 

"MSX  Nitrate" - >  MSX. 

NaOAc 

(See  p.  54) 

Both  checked  by  A.R.D.  Prep,  RDX(b)  Prog.Rep. 9,  Expl.Rep.  239/43,  July  '43; 

A.C.  4628 . 
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Para,  52 
MSX  (Continued) 


McGill  X,R. 4. Prog. Reo, ,  1  liar.  '43;  SR7/4037. 

FaOAc  • 


0P7. 

(Sec  p.  57) 


IIOAc 


MSX. 


University  Penn.,  Div,  8.  Int,  Rep.,  R.R.C. 5,  May  '43;  SR7/4766. 

4  moles 


H.18 

(Hex.methoni- 
trate;  see 
p.  164) 


Ac OK Cl 


H.18 


1 3  mole 3 


(16  g.) 


AcOnOr 


DPT  +  MSX. 

Separated  by  fractional  cryst. 
from  CH3NO2  +  AcMe. 

(1  g.  MSX  from  18  g.  H.18). 


->  Crude  MSX 


NaOAc 


in  IIOAc 


(14  C.  ) 
probably 
contains 
"MSX  ti¬ 
trate  11  - 
sco  p.  54. 


MSX 

7-8  g. 
pure. 
Called 

H. 21  until 
identified. 


Sec  also  Univ.Penn.,  O.S.R.D.,  1733  Pep. ,  July  '43;  SR7/43/448. 

AcCNOo 

Ii.  26  - 4 - >  MSX. 

(Hex. nitrate , 
me  thorn  ■crate, 
see  p.  173) 

McGill  M.o.tt  Rep.  May  ard  June  '43;  SR7/43/31 9. 

9  \  9 

Using  1  MO-  for  NK^KO^  in  the  Bachmann  Combination 

RDX(l)  process,  got  a  mixture  of  MSX  and  B3X,  m.p.  125°,  difficult 

to  separate  by. crystallisation. 

Univ.Penn.,  Div.  8,  Int.  Rep,  R.R.C. 9,  Sept.  '43;  SR7/43/924. 

EXCESS  Ac0M02 


PS, 2. 

8  £• 

(Hoxa  mothopicrate, 
SvjO  p,  1  Cb)  . 


MSX 

ca  1  g. 
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Para.  53 


MSX  (Continued) 


Univ.  Pfcrm.  Civ,  8  Int.Rep.  R.R.C.11,  Nov.  '43;  SR7/44/70. 

MoNIG  NO  7 

n.29 _ £ _ £ 

AcviMOfp 

(Hex.  cthonitratc, 
see  p,  168) 

EtHH  NO 3 

11.18  . - . - 

acOno2 


HSX 

45^  yield. 


Me  -  N  -  CH2  -  N  -  CH2  -  N  -  CII2  -  0N02 
1  -Methyl~5-uitrcxym3ibyl-1 :  3 : 5- trinitro-  (5-chain) . 


Bristol  Res,  Rep.  131.  June  '44;  4,0,6657. 


<&  I 

KEDNi  +  (Cli20  +  M0NH3  NO3) 


(l  mole) 


(2  mols) 


Ac20 


(keep  cool) 


Para.  54 
1 M. S . X.  nitrate ' 


N02 


no2 


no2 


^  prodvet,  m.p.  147-148°, 
which  is  probably 
s*  a  mixture  of 


USX  +  H.26. 


(see  p.  58) 


Hashed  with  water,  m.p.  1 36-139° • 


McGill,  X.R.4  Prog.Reps. ,  1  Peb,  and  1  March  '43.  SR7/4O36  and  4O37. 

\ 

A.R.D. ,  Prep. REX (B)  Prog.Rep.9,  Exp. Rep. 239/43,  July  '43,  A.C.4628. 

HKO3 

M.S.X.  - 4  M.S.X.  nitrate 

(probably  in  good  yield) 
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Para.  55 


PI.  25.  (M3X-:ie). 


NOc 


^2  NO  2 

Lie  -  N  -  CH2  -  IT  -  CH2  -  K  -  CIi2  -  OMe 


NO, 


1  -Hethyl-5“methoxymethyl-1  : 3:  5-trinitro- (5-chain) . 


Prom  McOH.  m.  p.  102 


oo 


Univ,  Ponn. ,  Jiv.  8  Int.Rep,  R.R.C.5.  May  '43,  SR7/4766. 


hot  IieOii 

Crude  iSX - >  H.25. 

(from  H. 18  plus  13  moles  AcONOp) • 


A.R.J. ,  Prep,  RDX(;3)  Prog. Rep. 9,  Sep. Rep.  239/43,  July  '43;  4.0.4628. 


reflue: 


LiSX  nitrate 


IieOii 


LiSX  —  r.e 


Pound:  C,  23.45;  H,  4.94$ 

CcH^NgOy  requires  C,  22.4;  H,  4.48;  IT,  31.3/4 

Univ.Penn. ,  O.S. R.D.  1733  Rep.,  July  '43;  SR7/43/448; 

States  that  the  material  m.p.  102°  was  impure. 


m.p.  11 4-1 15°. 


Pound:  C,  22.9;  23.0;  H,  4.56,  4.40;  N,  31.0,  31.3/ 
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Para,  56 


H,  24  (MSX  -St) 

I.C2  PO2  HO2 

1  t  t 

lie  -  H  -  CH2  -  IT  -  CH2  -  N  -  CH2  -  OEt 

1  -Methyl-5-ethoxymethyl-1 :  5 : 5-trinitro-5  (chain) , 

From  EtOil, 

Univ,  Penn.,  Div.  8  Int.Rep. ,  R.E.C.5,  May  '43 ;  SR7/4766. 

Hot  EtOK 

Crude  1SX - - - >  H.24. 

(from  H.18  plus 
1 3  uols  ACOKO2) 

Univ.  Penn,  O.S.R.J.  1733  Rep.,  July  '43;  SR7/43/W3. 

Found:  C,  25.1;  II,  4.5;  N,  29.8^. 

c6h14n6°7  requires  C,  25.5;  H,  5.0;  N,  29.8,0. 

Para,  57 

OPX  ' 

ito2  no2  •  ho2 

1  r  r 

Me  -  N  -  CH2  -  K  -  ch2  -  1:  -  ch2  -  Cl  ' 

1 -Methyl- 5-chloromethyI-l : 3 : 5-trinitro- (5-chain) . 


(from  CIIC It  +  ligrcin;  m.p 


McGill  X.R.4  Prog. Rep,  1  March  '43;  SE7/4037. 


CIICI7  sat.  with  HC1  at,  -60° 

MSX  - R - - - - - >  OEX 

sealed  tube  at  100°  1  hr. 


m.p,  109-110°. 


140.5-141.5°. 


(0.4  £.) 
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Para.  58 


H.28 

NOo  II02  II02 

1  t  t 

Et  -  N  -  CE2  -  K  -  CH2  -  N  -  di2  -  OAc 


1  -Ethyl- 5-acctoxymcthyl-1  : 3 : 5-trinitro-  (3-chain) . 


From  MeOK  or  HOAc  rn.p.  1 33_1 34° • 


Penn. State,  Div.8.  Int.Pep. ,  R.R.C.U,  Aug.  '43;  SP7/43/391  ■ 

9  i  9  PO3 

Hex.  +  StNH,  HOt - - - — :>  RDZ  +  a  ccrrrpn,  considered  to  be  KSX. 

■>  ;.c2o  .75° 

(in  IIOAc) 

(Bachman  Combination  KDX(b)  process  with  EtNH}  NO3  for  the  NH^NO^) . 


Uni v. Penn.  ,  Div.8.  Int.Hcp.  E.Ii.C.9,  Sept.  '4 3;  SR7/43/924; 

Div.8.  Int.Kep.  S.K.C.IO,  Oct.  '43;  SR7/43/925; 

Div.8.  Int.Kep.  E.P.C.11,  Ncv.  '43;  SR7/44/70, 

repeat  above  reaction  and  isolate  (by  separation  via  CHClj;  and  crystallisation 
from  MeOK)  the  compound  11.28  (l  g,  from  25  g.  hex.),  which  is  very  similar  to  MSX 
in  many  physical  properties  but  is  the  EtN  analogue  of  MSX. 

Univ.Penn.  in  these  three  papers  also  report  other  preparations: 


excess  AcONOo 
H.  29  - - 

9  1 9 

(Et-(Hex)  f  NO 3) , 
see  p.  I60) 


then  NaOAc 


HOAc 


H.28. 


e  1  e 

MeHH,  [  NO  r 

H.29 - -  - - - 

,  AcCIJCo 

'  ®  1  0 

(Et- (Hex) j  UC3) 


H.  18  — 
© 

Me-  (.Hex) 


®  \  y  ^ 

Etlal*  (  vt? 


Ac0K02 

G  " 

NO, 

J  - 


-2.  product  m.p,  147-148°. 
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Para,  59 


H.28  (Continued) 

l 

See  also  U.S.A.-Canada-RDX  Committee  Rep.,  April  '14; 

SR7/W1 594. 

Mixed  m.p.  of  authentic  (MSX  +  H.28)  is  143-152°. 

« 

probably  above  produet  is  MSX  +  H.28. 

Excess  AcONOo 

H.30 - 2 - 4  H.28 

(PS.2(Et)) 

.©  .  )  e 

Et-(Hex. )  j  picrate 
see  p.  169 

Crystallographic  evidence 

Cornell.  Div.8  Int.Eep.R.R.C.8 ,  Aug.  '45;  SR7/43/3S1 . 

H.28  and  MSX  identical. 

Univ.Penn. Div.8  Int.Rep.R.R.C.11 ,  Nov,  '43;  SR7/44/70. 

H.28  and  MSX  not  identical. 

McG-ill  X.R.4  Prog. Rep.  ,  1  Jan.  '44;  SR7/24/334. 

H.28  and  MSX  not  identical, 

C,  H,  and  N  analysis  and  m.p,  trends  reviewed  in  Univ. Penn. Div.8 
Int.Rep.R.R.C.11,  Nov.  '43;  SR7/24/70,  indicating  that  II.28  and  derived 

compounds  are  Et-N  derivatives. 

Et-N  identified  by  HI  distillation. 

(Univ.Pcnn.Div.8  Int.Rep.R.R.C.1 3>  Jan. 

•  * 

Div.8  Int.Rep.R.R.C.14,  Feb. 

Bristol  Res. Rep.  1 31 ,  June  '24;  A. C. 6657. 

.  .  AcoO 

MEDNA  +  (  CH20  +  EtNHj  JNO3  ) _ 1 _ >  H.28. 

1  mole  2  moles  48/a  yield. 


'44-;  SR7/44/915. 
'44;  SR7/44/952) . 
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Para.  60 


j -U31 

N02  N02  N02 

1  1  t 

Et  -  N  -  Clip  -  N  -  GHo  -  V.  -  CH20:ie 

1  -Ethyl-5-niethoxymQthyl-l  :3:5~ brinitro-  (5-chain) . 

Cryst.  from  LlaOH.  n.p.  94.5-95.5°. 

Univ.Penn.Div.8  Int.Eep.R.R.C.10;  Get.  '43;  GR7/43/925. 

o  HNOt 

H.28  - - - — >  and  MeOH  on  product  - ->  H.31 

2  g.  crude  0.7  g. 

•  Univ.Pcnn.Div.8  Int.Rep.R.R-.C .  1 1 ,  Nov.  '43;  SR7/W/70. 

I-IeOH 

H.28 - /  H.31 

reflux 


Para.  6 1 
143_2 

N02  iT02  II02 

1  t  i 

Et  -  N  -  Clf2  -  i:  -  C!I2  -  N  -  CII2  -  OEt 
1  -Ethyl- 5-ethoxyraethyl-l :  3 :  5-trinitro-  (3-chain)  . 

From  EtGII, 


Uni v. Penn. Div. 8  Irtt.Rep.K.R.C.11  ,  hov.  '43;  SR7/4'*/70. 

Eton 

11.28 - >  H.32 

reflux 


Para.  62 
H.33 

NO  9  N02  NO  2 

« 

t  f  I 

Et  -  N  -  CII2  -  N  -  CH2  -  N  -  CH2C1 

12  34  5 


1  -Ethyl  -5-cliloromethyl-1  :  3 :  5-trinitro-  (5-chain) 

Prom  OIICI3  reaction  liq.  by  dilution  with 

light  petroleum,  m.p. 

Univ.Penn.Div.8  Int.Rep.R.R.C.11 ■,  Nov.  '43;  SP7/11/70. 


II.  20 


CHCl^ 

HCI 


H.33 


seated  tube  at  1 00° 


116-117°. 


m.p.  87°. 
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Para.  63 


BSX 

HO9  N02  N02 

t  1  1 

AcO  -  CH2  -  W  -  CH2  -  N  -  CH2  -  N  -  CH2  -  0Ac 

1  2  3  4  5 

1 : 5-Bisacetoxynicthyl-l : 3 : S-'trinitro- ( 3-chain) . 

From  AcMe  or  HOAc.  m.p.  155-156° 

Michigan  N.D.R.C. Prog. Rep. ,  18  Oct.  *41;  SR7/874. 

HNO3 

HADN  - - - -7  ESX. 

NH^NO* 

(Hex. dinitrate  in  Ao20. 

Start  cold  and  let  temp, 
see  p.  177)  rise  to  75°. 

*  K 

Toronto  C.E.12  Prog. Rep. ,  1  March  *42;  SR7/1C45, 

isolated  BSX  as  by-product  in  Bachmann  Combination  RDX(b)  process. 

' (See  pp.  86  and  88) . 


A.R.D. 


Prep.RDX(B)  Prog.Rep.4;  R.D.Expl.Rep.1 07/42,  April  *42. 


HMO3 

Hex.  in  HOAc - - - > 

NH4N03 ,  in  Ac20. 

vStart  with  cooling  and  let 
temp,  rise  to  75°  and 
drown  in  warm  H20. 


BSX 

873?  crude. 
52/  pure. 


Michigan,  N.D.R.C.  Prog. Rep. B.H. 324,  15  Nov.  *42;  SR7/3 339, 

(a)  found  heating  to  75°  in  A.R.D.  prep.  tmnecessary; 

(b)  found  NH4NO3  unnecessary  and  use 

4  moles  * 

Hex-  in  HOAc  - - >  BSX 

ACCNO3 

(i.c.  HNO3  +  Ac20)  87/o  crude, 

at  20°. 

(See  Univ.Penn. ,  O.S.R.D. ,  1733  Rep.,  duly  *43;  SR7/45/44 g) . 

*  Toronto  X.R.16  Rep.,  1  Sept,  ’44;  SR7/44/3'! 58  show 

yield  of  BSX  =  51  %  and  isolate  39/  bisacetoxyncthylnitramine 
from  filtrate  (see  p.  15b). 
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Para.  64 


BSX  (Continued) 

Michigan,  Div.  8  Int. Rep. ,R.R. C.  12,  Dec.  '43;  3R7 744/5^8 ,  use  this  process 

•with  heating  to  75°  and  then  cool,  seed,  and  stand  for  12  hrs. 

BSX  separates  direct.  Yield  51%  after  recrystallisation. 


Toronto,  C.E.  12  Reps.,  28  Feb. 

no2  no2 

1  ™  1 

MeO-CH2-N~  i'CH2-N  |  2 
"1 04" 

(see  p.  67) 

Toronto,  C.E.  12  Reps.,  1  June  '42;  SR7/2350:  1  July  '42,  SR7/2558. 

A.R.D.  Prep.RDX(B)  Frog.Rep. 5>  Expl.Rep. ,  254/42;  Sept.  '42. 

f2  T2  zsm _ ,  bsx 

NO2-O-CH2-N-  [CH2-N]  2  -CH20N02  HOAc,  reflux 

70% 

ATX. 

(see  p.  66) 


'42;  SR7/1700;  1  Nov.  '42,  SR7/3466. 


-CH^OMe 


Ac20 


+  some  HNO3 
70° 


_>  BSX 

80%  yield. 


Toronto,  C.E. 12  Rep.,  1  Nov.  '42;  SR7/3466. 


no2  no2 

t  1 

Et0-CH2-N-  LCH2-N)  2  "CH20Ac 

"107" 

(see  p.  68) 


Ac20 

+  some  HNO3 
70° 


BSX 

88% 


McGill,  X.  R.4  Prog. Rep. ,  1  March  '43; 

no2  no2  no2 

t  1  1 

C 1-CH2-N-CH2-N-CH2-N-CH2-C 1 
GSX 


SR7/4037. 


NaOAc 
in  HOAc 


(see  p.  70) 


BSZ 
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Para.  65 


BSX  (Continued) 

McGill,  X.R.4-2  Prog.  Rep. ,  May  and  June  '4-3;  SR7/4-3/31 9* 

Used  MeNH^  NO3  for  NKr,N03  in  normal  Bachmann  Combination  RDX(B)  process 
(see  p.  86)  and  got  a  mixture  of  BSX  and  ISX  (see  p.  52),  m,p.  125°, 
and  very  difficult  to  separate  by  fractional  crystallisation. 

Bristol  Br.  Rep.  26,  Oct.  '4-3;  A.  C.  504-9* 


,  HNO3 

HAMN 

( Hex.  mono-  Ac^O 

nitrate,  - 

see  p.  159)  -4-0° 


ATX 

(See  p. 

66)  , 


+  some  RISC, 
(not  isolated) 

NaOAc 

HOAc 


s/ 


BSX 


Dr,  J.  K.  N.  Jones  (Bristol,  private  communication,  June,  ’44). 


NO, 


CHr 


N 


no2 


'CH' 


CH21  " 
f  NO2 


I  + 

NH  J 


'CH20H 


(see  p.  205) 


AC2O 

- > 

HNO3 

-4-0° 


BSX 


Toronto,  X. R.  1 6 ,  Canadian  Exp. Res.  Extramural  Summary,  March-April  '44; 

SR7/44/l7^7. 

Ross  Reaction*  filtrates - $4  2.1$  BSX. 

if 

(see  p.  85) 

BSX  In  small  amt. 
(+  18$  DFT 
+  5$  RDX(B) 

+  TEX,  small 
amount). 

(See  X.  R.  16  Rep.,  1  Sept.  '44;  SR7/44/3158)* 


NIL  N0^  +  CH20  +  HOAc  +  Ac20 
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Bara.  66 


A.  T.  X.  ( Toronto ) 

N.  B.  S.  X.  (A.R.D.) 

N02  no2 

i  i 

N020  -  CH2  -  N  -  CH2  -  N  -  CH2 


no2 

i 

N  -  CH2  -  ONOr 


1 :5-Bisnitroxyraethyl-1 :3*'5-trinitro-(5-chain), 

Ppt.  from  dioxan  by  CC1^_  or  ppt.  from  AcMe  by  H20,  and  wash  with  cold  EtOH, 

m.p.  1%-°. 

(If  crystallised  from  AcMe,  ATX  separates  with  solvent  of 
crystallisation:-  2ATX.  AcMe ,  m.p.  103°). 

Toronto,  C.  E.  12  Prog. Reps.  ,  28  Feb.  ’42;  SR7/1700;  1  Nov.  *42;  SR7/3466.  . 


Hex. 


HNO3  +  N20^ 


("106$  HNOz") 


ATX  (+  RDX  +  DPT) 

not  isolated  as  such  but 

converted  into  "104",  see  p.  67). 


Toronto,  C. E.12  Prog.  Rep. ,  1  March  ’42;  SR7/1 845. 


HNO^  at 


’107’ 


(See  p.  68) 


0°  to  20° 


ATX  77/2  crude. 
35/2  pure. 


Toronto  C.E.  12  Prog. Reps.  1  June  *42;  SR7/2350;  1  July  ’42;  SR7/2558: 

1  Nov.  ’42;  SR7/3466. 

✓ 

A. R.  D.  Prep.  RDX(B)  Prog. Rep.  5,  Exp.  Rep. 284/42,  Sept.  ’42. 


BSX 


HNO3 


-e*  ATX 


0° 


Bristol  Br.  Rep.  26,  Oct.  ’43;  AC.  5049* 


HNO, 


HAMN 


Ac20,  -40° 


ATX  (+  some  RDX). 

Not  isolated  but  converted  into  BSX. 
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Para.  67 


w 


NO2  NO2  no2 

!  I  I 

MeO-CH2-N~CH2-N-CH2-N-CH2OMe 


1 : 5-Bismethorymethyl-l : 3 : 5-trinitro-( 5-chain) . 


Prom  Me OH. 


m.  p.  1 0L° . 


Toronto,  C.E.12.  Prog. Rep.  ,  23  Peb.  ‘42;  SR7/1700* 


Hex. 


HNO3  +  n2o5 
("106$  HNO3") 


RDX  +  DFT  +  ATX 

Extract  with  boiling  MeOH, 

cool  filtrate _ >  "'lQ4". 


Toronto,  C.E.12.  Prog. Rep.  ,  1  Nov.  '4 2;  SR7/3466. 

reflux 


ATX 

(See  p.  66) 


’104" 


MeOH 


60.5^ 

yield,  pare . 


McGill  X.R.  4  Prog.  Rep. ,  1  Dec.  '43;  SR7/44/181. 

N02  N02  N02 

i  1  t 

C 1-CH2-N-CH2-N-CH2-N-CH2-C 1  - 


MeOH 


GSX 

(see  p.  70) 


Para,  68 


’107" 


N02 


no2 


no2 

» 


’104’ 


EtO.CH2  -  N  -  CH-  -  N  -  GH2  -  N  -  CH20Ac 


1  -Ethoxymethyl-5-a.cc toxymet.hy.1-1  : 3 : 5-trinitro-  (  5-chain) . 


Prom  EtOH. 


m.p.  107°. 


Toronto,  C.E.12  Rep.,  1  March  '42;  SR7/1 845- 


UNO, 


I102  no2  no2 

1  1  1 


Hex 


+  Ac20 

-25° 


RDX  +  HO  2-OCH2-N-GH2-K-CH2-N-CK2OAC 
Extract  with  hot  EtOH 


\\s 


6201 5-1 


above  e  thoxyme  t  byl- ace t cxyme thyl  compound. 
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1  :5~Bi3(etboxymethyl,)-1  :3 :5-trinitro-(  5-chain) 

no2  no2  no2 

i  i  i 

EtO  -  CH2  -  N  -  CH2  -  N  -  CH2  -  N  -  CH2  -  OEt 

From  EtOH,  m.p.  80°. 


Toronto,  C.  E. 12.  Frog. Rep. ,  1  Nov.  '4 2;  SR7/3466. 


EtOH 


ATX 


reflux  (5  hrs. ) 


bisethoxymethyl  compound. 


52%  yield. 


Para.  JO 
GSX 


N02 


no2 


no2 


Cl  -  CH2  -  N  -  CH2  -  N  -  CH2  -  N  -  CH2  -  Cl 


1  :5-Bis(chloromethyl)-1  :3:5-trinitro-(5-chain). 


From  CHCI3  . 


m.p.  145.5  -  146. 5°C. 


McGill,  X.R.4  FTog. Rep.  ,  1  March  1943;  SR7/4037. 


BSX 


CHClj  satd.  at  -60°  v/ith  HC1 
in  sealed  tube  at  100°  for  1  hr. 


GSX. 


Para.  71  * 

1 :3 :5,-Ti,iber.goyl-(  5-chain) 

CO.  Ph 

» 

Ph.C0  -  NH  -  CH2  -  N  -  CH2  -  NH  -  CO.  Hi. 


From  EtOH,  HOAc,  or  CHCI3  -with  ether. 


imp.  266-267°. 


Duden  and  Scharff,  Annalen,  1895*  288,  250. 


Hex. 


NaOH 

- > 

Fh.  C0C1 


1 :3:5- tribenzoyl-6-ring  (soluble  in 
Br.CH2CH2Br)  (see  p.  109) 
plus  1:3: 5- tr ibenscyl-( 5-chain) 
(insoluble  in  BrC^CH^r). 
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Para,  72 


VI 


r 


DERIVATIVES  OP  lin-  2:4:6 -TRII ETHYLETJE- 1 ;  7:5:7  -TETRAMINE 


ffl2  -  CH2  -  1'JH  -  CH2  -  NH  -  CH2  -  KH2 

1  2  3  4  5  6  7 


"7  -  Chain"  Series* 


Para,  73 

1 :7~Dipotassio-1 :3: 5 :7-tetranitro-( 7-chain), 

!  N02  NO 2  N02 

©S'  i  t 

K  -  CH2  -  N  -  CH2  -  N  -  CH2 


(K2AcAn) 


McGill,  X.R.4  Prog, Rep, ,  1  March  *4 4;  SR7/44/1001, 


J  no2  no2  no2  no2 

N  I  I  I  I 

N-CH  -N-CH  -N-CH0-N 
40  2  2  2  © 


(McGill,  X.R.4  Prog, Rep,, 

1  April  ‘44,*  SR7/44/1308). 


Para,  74 


DMTN 


i.ro2  no2  no2  no2 

»  I  I  I 

CH3  -  N  -  GH2  -  N  -  CH2  -  N  -  CH2  -  N  -  CH3 

1  3  5  7 


1 :7“Dimethyl-1 :3.'3‘7“'te'tranitro-(7-Qhain), 

.  m.p,  244°, 


•  62015-1 
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Para.  74  (Continued) 

nrrw  (Continued) 

McGill,  X.R.4  Prog. Rep.,  1  Dec.  '43;  SR7/44/181. 


U  0  ^O-'CH  2”N —CH2“N”CH  2OI 10  2 
COX 


DMTN 


.best  prep,  McGill,  X.R.4  Prog.Rep. ,  1  Jan,  ’44?  SR7/44/334# 

dry  dioxan 


OKX 


(See  p,  57) 


ZnCl2  cat. 


DI.ITN 


© 

Li 


© 

MeNNOr 


McGill,  X.R.4  Prog, Re} j ,  1  March  '44;  SR7/44/1001. 

C,  H,  and  N  analysis. 


Para,  75 

1 :7-Bis(methylol;-1  ;3:5i7‘Jletranitro-(7*^liain-)  • 

no2  no2  no2  no2 

1  t  t  1 

H0GH2-N-  CH2  -  N  -  CH2  “  N  -  CH2  -  N  -  CH20H 

’l  3  5  7 

Bristol  Res,  Rep,  128,  June  ’44;  A.C.6477* 

HNO3 

DPT  ~ — - product  is  probably  largely  above 

Ac20 

compound, 

-40° 

drown  with  H20 
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Paras,  76 ,  77 


AcAn 

N02  no2  no2  no2 

I  T  1  I 

AcO  -  CH2  -  N  -  CH2  -  N  -  CH2  -N  -  CH2  -  N  -  CH2  -  OAc 
1 :7-Bis(aoetoxyraethyl)-1 :3:5:7~tetranitro-(7-ohain). 

Prom  A  (Mg  or  CHjN02  m«p«  187 


McGill,  C.E.  53  Prog.Rep. ,  1  Jan.  '1+2,  SR7/1436. 

Pirst  prepared  (impure) 

Ac20  +  HNO? 

DPT  - 5*  Compd.  n*p,  179-181°. 


Toronto  C.E,  12  Prog.Rep.,  31  Jan*  ’42;  SR7/1562,  . 

Pirst  prepared  pure. 

.0  HN03 


DPT  suspended  in  Ao20  at  65c 

Toronto  C.E. 12  Pro g. Rep. ,  28  Pbb,  *42;  SR7/1700. 

Above  preparation  runs  better  at  44°. 
Toronto  C.E. 12  Prog.Rep.,  1  June  *42;  SR7/2350. 

no2  no2 


-5*  AcAn  81$  yield. 


NO 


I2-0_CH2-N-[CH2-N|3  -  CH2-QN02 


NaOAo 


HOAc 

heat 


->  AcAn 


"106" 

(see  p.  78) 

Michigan,  Div.8  Int.Rep.R.R.C.  1,  Jan.  ’43;  SR7/3748. 

Ac0N02 


FHX 

(see  p.  132) 


23° 


AcAn 

(83$  crude). 


Checked  by  Cornell,  Div.  8  Int.  Rep,  R.R.  C.  1,  Jan.  ’43;  SR7/3748. 

Para.  77 

Bristol  Res .Rep.  128,  June  ’44;  A. C. 6477. 

52 


NO 2  N02 

t  _  »_ 

HOCHg-N-  [CH2  -  Nj3  -CH2 


OH 


HOAo 


boil  and  cool 


AcAn 


2  3. 


Cal.Tedh.,  Div.8,  Int, Rep.  R.R.C. 22,  Oct.  ’44j  SR7/44/3502 

Chromatography  of  AcAn. 

62015-1  44 


1.2  g. 


Paras.  JO,  79 


"106" 

KO2  NO  2  NO2  NO2 

no2.o  -  cir2  -  N  -  ch2  -  N  -  ch2  -  n  -  ch2  -  n  -  ch2  -  ono2 

1 :7“Bisnitroxymethyl-1 :  y  5:7-tetranitro-(7“chain). 

Prom  CH3NO2  m.p.  204.5-205° 

(rapid  heating) 

Toronto,  C. E, 12  Prog. Rep, ,  31  Jan.  ’42;  SR7/l5b2, 

NNOt  +  1  r20[- 

DPT - - - >  "106" 

("106;^M;03") 

below  20°  and  72$  yield« 

drpwn  out. 


Toronto,  O.E. 12  Prog.Reps.  ,  31  Jan.  ’42;  SR7/1562;  1  June  ’42;  SR7/2350: 

1  July  '42;  SR7/2558. 


pure  AcAn 


HNO3 

80 


"106" 

80$  yield. 


Uni v, Penn* ,  Div.8  Int.Rep, ,  R.R.C.  1,  Jan.  '43;  SR7/3748. 


H.  16 


HN03 


(see  p.  82)  °°>  ^  mins. 

2.3  g. 


"106" 


0.3  g. 


(See  also  Univ.Penn. ,  O.S.R.D. ,  1733  Rep.,  July  '43;  SR7/43/44-8)* 

Toronto,  X.R. 16  Prog.Rep. ,  15  Jan.  '43;  SR7/3721. 

Crude  RDX  from  Hexamine  nitrolysis  contains  a  trace  of  "106" 
identified  as  bisethoxymethyl  derivative. 


A.R.D.  Exp.Rep.  505/44  Jan.  *44;  A.C.5605, 

had  indioations  of  "106"  in  hexamine  nitrolysis  system 
(by  CH20  and  HNO3  analysis). 


A.R.D.  Exp.Rep.  591/44,  May  ‘44;  A.C.6455 

confirmed  this  by  isolation  of  bi^-methoxymethyl-  and 
bis-ethoxymcthyl-  derivatives.  (See  pp.  80  and  8l). 
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Para.  79 

"1 06"  (Continued) 

Bristol  Res. Rep. 1 28,  June  'AA;  A.C.6A77. 

no2  no2 

1  -  *  HNO3  ' 

ho.ch2-n-  gh2-n  3  -ch2oh - A 

*7  -*  “  15  mins. 

0-5° 

Prom  DPT,  Actf),  HNO3 

-AO0 

Univ,  Penn*,  Div,  8  Int.Rep.R.R. C, 8,  August , 1  A3 ;  SR7/A3/391* 

hno5 

H.27  - >  ”106" 

(see  p,  219) 


"106" 

6A$  on  DPT. 


Para.  80 

1 :7"Bis(methoxymethyl)~1 :3:5'-7^Qtranitro-(7"chain) 

N02  '  no2  no2  no2 

till 

MeO  -CH2-N-CH2-N-CH2-N-CH2-N  -  CH2-0Me 


Prom  MeOH. 


m.p,  1821 


Toronto  C.E. 12  Prog.Rep.  1  Nov.  *A2; 

reflux 

"106"  - 

MeOH 


SR7/3A66. 


Bismethoxymethyl  derivative. 
93$  yield. 


Similarly  by 

A.R.D. ,  Exp.Rep.59l/AAj  May  *AA;  A*C.6A55» 
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A6 


Para.  81 


1 : 7-3i  sethoxynethyl-1 : 3 : 5 ;  7wtetranitro-(7-chain) 

N02  no2  no2  no2 

i  i  t  i 

BtO  -  CH2  -  N  -  CH2  ^  N  -  CH2  -  N  -  CHo  -  N  -  CH2  -  OEt 


m.p*  166-167°* 


Toronto  C.E.  12  Prog* Hep.  f  1  Nov,  1 A2;  SR7/3A66. 

reflux 

"106" - : - Bisethoxymetliyl  derivative, 

EtOH 

Also  by 

A.R.D.,  Exp. Rep,  591/AA,  May  'AA,  A.C.6A55. 

Para*  82 

H, 16.  (Univ.  Penn,). 

WBX*  (McGill). 

no2  no2  ao  no2 

i  t  ^  i  ,  \ 

AcO  -  CHg  -  N  -  CH2  -  N'-  CH2  -  N  -  CHg  -  N  -  CHg  -  OAc 
1 :7-Bis(acetoxymethyl)-1 :3:7~trinitro~5-acetyl-*(7“chain). 

Sron  aq,  AcMe  or  AcMe  +  EtOH.  m*p.  157°* 

Univ. Penn,  Div.8  Int.Rep.R.R. C.  1  j  Jan.  ’A3;  SR7/374-8* 

3  moles 

Hex.  in  HOAo  — —  —  — - —  >  H.  1 6  (11$). 

SR7/A179. 

H.16  (30$. 

McGill  X.R.A  Prog. Rep. ,  1  June  ’A3;  SR7/A908. 

large  excess  , 

Hex.  +  KH, NO 2 _ _ ^  product  called  WRX. 

4  *  HOAo  +  Ac20 

McGill  X.R.A  Prog.  Rep. ,  1  July  TA3;  SR7/A3/298. 

WRX  identical  with  H.16,  v 


Ac0N02,  at  Au 


Univ. Penn.  Div.8  Int.Rep,R.R.C.3>  March  'A3; 


H.  2 


AO0N02 


(see  p,  170) 


(Ac20  +  HNO3) 

from  2  to  13  moles 
at  A0 


62015-1 


A7 


I 


Para.  82a 


Via 


DBilVATIVES  OP  lin-  2 ;4:6 :8-tetramethyleno-1 :3 :5 :7 : 9- 

pentamine 


NH2  -  CH2  -  NH  -  CH2  -  Mi  -  GH2  -  Mi  -  CH2  -  NH2 
1  2  3  4  5  6  7  8  9. 

"9-chain"  series. 

Para.  ’82b 

1 : 9-Bismethylol-1 :3:7 :9-tetranitro-5-methyl-(9-chain) 

I;Ch  NOp  He  1'iC^  N02 

t  i  i  »  « 

II0CH2  -  N  -  CIi2  -  N  -  OIL-  -  N  -  CH2  -  N  -  CH2  -  N  -  CHpOH 


Fract.  cryst.  from  EtOH  -  Aclie,  m.p.  134-135°. 


Toronto,  X.R.IbRep. ,  1  Sept.  f44;  SR7/44/3158. 


HEDHA 


6  CH20aq  +  2UbNH2 


0° 


above  9-chain  compd. 
+  dinitro -dime thy 1- 
( 8-ring). 

(See  p.  138a). 
Separate  by  fract. 
cryst. 
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VII 


Para.  S3 

t 

DIRmriVIS  OF  cycIc-2  ;4: 6-TRPIITHHZN3-1  :3 :5-TRIAMINE 


"6-Ring”. 


Section  A:  Derivatives  not  substituted  on  the  C  atoms. 


Para.  84 


Cy  clo -2:4:6-7rimsthy.1one-1  : 3 : 5-trlamine 


NH 

/3  \ 

CH2  ch2 

\  / 

Clip 

"6-ring", 

Toronto  workers,  X.R.16  Rep.,  31  Jan.  '44;  SR7/44/984,  consider  that  "Henry's 

solution"  (Henry,  Bull. Acad. roy. Eelg.  ,  1902,  1 1  ,  721  ),  consisting  of  an 
equimolecular  mixture  of  aq.  CH2O  and  .880  KH^  "dried  with  KpCOj"  contains  a  high 
proportion  of  cyclotrimethylcnetriamine  (probably  in  equilibrium  with  CH2  =  NH 
and/or  HO.CH2-NH2)  but  contains  no  hcxamine. 
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Para.  85 


RDX 


NO  2 


1 :3:5-7rinitro-(6-ring). 


From  Aclie 


m.p.  204.5-204.8°. 


Kerning,  D.R.P.  104280  (June  1899). 

See  Hale,  J.A.C.S. ,  1925,  47,  2754,  for  early  work. 


A.R.D.  "Woolwich  Process"  or  "Hex.  nitrolysis". 


Hexamine 
(or  IIADN, 
see  p.  177) 


HNO3 

in  excess 
(ca  25  moles) 


> 


RDX 

4C£a  yield. 


McGill,  C.E. 53  Prog. Rep.  1 ,  1  Nov.  ’40;  SR7/33. 

"Ross  Reaction".  •. 

AC2O 

CHoO - >  RDX(B) 

NIL  NO  5 

35  to  6tfo  yield 
(yield  somewhat 
capricious). 

See  McG-ill ,  C.E. 53  Prog. Rep. 9,  1  July  '41;  SR7/543,  for  review. 

Best  conditions  Cornell,  O.S.P.D.9/9  Itep.  30  July,  '42;  SR7/3333. 
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Para.  86 


RDX  (Continued) 

Michigan  0.S.R.D.1 50  Rep.  (to  15  Sept.  >41 )  8  Oct.  '41;  SR7/813. 

(1st  reported  at  N.D.R.C.  meeting  lay  '41). 

Bachmann  Combination  Process. 


into 

- ^ 

Ac20 

run  at  75° 


RDX(B) 

8Qa  yield. 


(Bachmann  "C  -  6  -  C"  procedure). 


Toronto,  C.E.  12  Rep.  15  Aug.  '41 ,  SR7/'1 643,  added  HOAc  to  Combination  system, 

and  C.E.  12  Prog. Reps.  13ept.  '41;  SR7/689:  15  Sept.  '41;  SR7/749, 

used 


Hex.  in  HOAc 


X 


NH^NO*  in' 
HNO3 


into  Ac20 
60 -65° 


rdx(b) 

75-8C$  yield. 


Michigan,  Int. Prog. Rep.  19  Dec.  '41;  Sk7/1330 


AC2O, 

X 

HADN  \ 
HNO3  / 


^4no5 


HOAc 


75° 


7 


(Bachmann 's  V-86  procedure). 


RDX(B) 


Cornell,  0.S.R.D.800  rep.,  up  to  30  July  '42;  SR7/2856. 


Ac20(100  cc.  ) 
nepc(5 3. 6g.  ) in  llOAc  ( 53  cc.  ) 
111)03(43  cc.  ). 


NH4N03(65g.  ^y) 

Ac-,0  (60  cc.  ) 

74  -  7 6°.  '  Time  of 

addition  =15  mins., 
then  run  1 5  mins . , 
then  add  625  CC.H2O 

at  60°.  Ref  line  2  hrs. , 

cool  and  collect. 


RDX(B) 

77$. 


(Johnson's  C.U.10  procedure). 
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Para.  87 


KDX  (Continued) 

Michigan  O.S.R.D.  820  Rep. ,  1 5  Aug.  *42 ;  SR7/2982. 


Ac20(150  cc. )  _ 

Hex(33.6g.  )in  IIOAc(56 

Kn^N03(55g. )in  HM0^(7 


HOAc(30  cc. )  at  75° 


add  6  cc.  of 


Ac20(30  cc. ) 


v.  RDX(B) 

19?° 


(1^X03:12-103)  first, 


then  rest  during 
13  mins. ,  run  10  mins. ; 
add  600  cc.  IIoO,  cool 
to  20°  and  collect. 


(Bachmann 1  s  V-I67  procedure). 

Michigan,  B.r„ 324,  15  Nov.  '42;  SR7/3339. 

7C^  aq.  HNO3  plus  AcoO,  equiv.  to  the  3Q>0  HpO,  can  he  used  for  HNO3  in 
Bachmann  Combination  RDX(B)  Process,  without  loss  of  yield. 

Toronto,  X.R.16  Rep.  15  May  'A3 ;  SR7/4549- 

0.24  moles  Hex 
in  2.8  moles  HQAc 


Ac20 


RDX(B) 

8C^o  yield. 


1 .7  moles 
68° 


0.6l  moles  KH1NO3 


in  0. 92  moles  HNO3 
(NH.  NO*  :HN03  =1:1.6) 

A.R.D.  investigated  the  preparation  of  RDX(B)  by  the  process  "nitration  of 
hexamine  in  AC2O  by  the  complex  2HNO3 . " .  Sec  Prep.  RDX(B)  Prog. Reps. 
Nos.  1  to  6  (from  Oct.  '41  to  Dec.  ’42).  Those  reports  have  not  been  circulated 
but  a  summary  of  the  work  is  given  in  the  review  by  Linstcad  "Chemistry  of  RDX 
and  Related  Compounds"  (to  Oct.  '43),  M.O.S.  London,  31  Oct.  '43 j  A. C. 5224 
(page  41  ).  .  The  term  RSX  was  originally  used  for  the  crude  RDX(B)  obtained  in 

this  A.R.D.  work. 
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Para.  88 


RDX  (Continued) 

RDX  prepared  by  "Hexamine  nitrclysis"  contains  traces  of  HMX;  (Toronto,  X.R.16 
Prog. Rep.  May  '43;  SR7/4436:  Eristol  Er  Rep.  23,  May  *43;  A.C.4237: 

A.R.D.Exp.Rep.  256/43,  Aug.  '43;  A. C. 4629)  and  "106"  (Toronto,  X.R.16 
Prog. Rep. ,  15  Jan.  *43;  SR7/3721  :  ARE,  Exp.Reps.  505/44,  Jan.  '44;  A.C.5605: 

and  591/44,  May  *44;  A.  C.  6455). 

"106"  is  destroyed  by  heating  to  75°  with  aq.  HNO3  (50-70$). 


RDX ( E )  prepare d  by  the  Bachmann  Combination  Process  contains  HHX  (up  to  1Cf$; 
usually  ca  34  by  ’-eight  of  RDX(B))  .  First  found  by  Toronto  workers, 

C.E.12  Prog  .Reps.,  1  Sept.  '41;  SR7/689:  15  Sept.  *41;  SR7/74-9,  by 

fractional  crystallisation  of  crude  RDX(B)  from  dioxane: 

ESX,  Toronto  C.E.12  Prog. Rep.  1  March  *42;  SR7/1845,  and  ARD  (see  Prep.RDX(B) 

Prog.Rep.4,  April  *42,  Exp.Rep.  107/42).  The  ESX  is  destroyed  by  heating  (75°) 
with  aq.  HNO3  (50-7<$). 

Mother  liquors  after  separation  of  RDX(B)  contain  small  amounts  of  AoAn 
(see  p.  76),  QDX  (sec  p.  130),  TAX  (see  p.  98). 


Toronto,  C.E.12  Prog. Rep. ,  30  Sept.  *41,  SR7/840,  can  use  phthalic  anhydride 
for  AcpO  in  Ross  Reaction  and  still  get  some  RDX. 


Toronto,  C.E.12  Prog. Reps. 

1  :3  :5-Trinitroso 
(see  p.  106) 


4  Nov,  *41;  SR7/H73: 


111103 

(6-ring)  - hv 

-40°  and  <• 
warm  to  0° 


31  Dec.  *41;  SR7/1438. 

RDX 

very  pure. 


McGill,  C.E.53  Prog. Rep. ,  1  Jan.  *4 2;  SR7/1426. 


0 

no5)2 


heat 

- > 

+  ch2o 


RDX 


(small  yield  +  some 
HMX) 
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Para.  89 


RDX  (Continued) 


Harvard,  N.D.R.C.Rep. ,  Oct.  *42;  SR7/3263. 

Univ.  Penn.,  Div.  8  Int.Rep.R.R.C.  3,  March  ’43;  SR7/4179. 


H.  2 


excess  HNOj 


RDX 


Toronto,  X.R.16  Prog. Rep. ,  15  Jan.  '43;  SR7/3721. 


DPT 


20  moles 


HNO,  +  nh,no3 

70° 


RDX(B) 

60$  yield, 
(containing 
3/o  HHX). 


McGill,  X.R.6  Prog. Rep. ,  April  '43;  SR7/4315: 

Bristol,  Res. Rep. 89,  June  '43;  A. C. 4417  and 
Bristol  Br.  Rep.  28,  Oct.  '43;  A. C. 5058 

HNO*  , 

PCX _ £ _  RDX  (92$) 

(see  p.  95)  0° 

^ _ RDX  (6C$) 

^  4-  some  TAX 

(see  p.  98) 

McGill ,  X.R.6,  Canadian  Exp .  Re  a .  Extram,  nurmi  3  ry ,  Oct .  '43 ; 

SR7/43/848  and  X.R.6. rroPI-Rep. ,  Peb.  '44;  SR7/W573. 

BF3 

PCX  -  >  RDX  (5C$) 

In  a-I3K02 

"McGill  Compd."  HHOy  ^  RDX  ("good  y 

(oil  from  PCX 
+  pyridine, 
see  p.  222). 


1  eld" ) 


6201 5-1 


54 


Para.  90 


RDX  (Continued) 

Toronto,  X.R.l6Reps.,  May  '43;  SR7/4549,  July  '43;  SR7/43/303. 

Bristol  Br.  Rep.  28,  Oct.  '43;  A. C. 5058. 


FAX 


(see  p.  98) 


■© 


HNO3 


at  65c 


-3  RDX  (4$). 


Univ.  Penn.  Div.8  Int.Rep.R.R.C. 6,  Juno  '41;  SR7/4879: 

R.R.C.8,  Aug.  '43;  SR7/43/391 


H.  18 


HNO3 


(Hex.  raethonitrate ) 

26  g. 


NH^NO^ 


4  Rdx  (+  :  2  :) 

18g.  6  . 


ACgO 


H.  29 - 

(Hex. ethonitrate ) 


75°. 

(Bachmann  conditions) 
Bachinann  conditions 


RDX  (+  H. 26) 


McGill,  X.R.4  Prog. Rep. ,  Nov.  >43;  SR7/43/1057. 


Checked  H.  1 8  in  Bachmann 


RDX(B)  +  MSX. 

Sepd.  by 
CHC1 ^  boiling 

(MSX  more 
soluble ). 


Bristol  Br.  Rep.  28,  Oct.  *43;  A. C. 5058. 


CH2 


14 


NO 


NO  2 

t 

-N 

3 


'CHr 


CH2 


N 


'X 


/ 


RDX 


X  =  NO  or  CH20H 


(see  pp.  96  &  100). 


(McGill,  X.R.  6  Prog. Rep. ,  Feb.  '44;  Sli7/W578,  checked  above  for  X  =  CHgOH). 
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I 


Para,  91 

RDX  (Continued) 

Penn.  State,  Div. 8. Int.Rep.  R.R.C.11,  Nov.  '43;  SR7/Vt/70 

NH4NO3 


P.S.i 

(see  p.  203) 


21$  yield  RDX. 


HNO3 
at  100° 


Toronto,  X.R. 16  Rep.,  31  Jan.  '44;  SR7/44/984. 


Henry  solution 
(see  p.  18) 


HUO3 


-40°  (1  hr.  ) 
20°  (10  min. ) 


4 1$  yield  RDX. 


Bristol  Res. Rep. 117,  March  '44;  A.C.6046. 


H.  2 


HNO3 


N2O4 


RDX 

(+  Nitroso-PCX). 


Toronto,  Canadian  Exp  .Res,  Extram.  Summary,  April  '44,  SR7/44/1 747 . 


NH^NO*  +  CH20  +  HOAc  +  Ac20 


»  RDX(B)  5$. 

(+  DPT  18$ 

+  BSX  &  TEX  in 
small  amounts) 


Bristol  Res. Rep.  129,  June  '44;  A. C. 6486. 


MI 


.  OAc  +  CH20  - 5,  clear  solution 


HNO3 

- -1  RDX 

20°-406  28$ 


NH,  (IICOO)  +  CH20  - 3?  clear  solution  — 


RDX 

2$ 


-MI 


[^NO-j  +  aq.  CK^O  — 


9C$  HNO3 


(NHjJ2C03  + 


-40°  &  warm  to  20° 
9C$  HNO3 


-40°  &  warm  to  '20° 


RDX 


->  RDX 


37/3 
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Para.  92 


RDX  (Continued ) 


Dimethyl-(P.T.  )  picrate 
2  g. 


HNO3 


N 


RDX 


NHifN03 

(z  Cli20  ) 

at  40°  &  heat 
to  70° 


0.4 


H  .6 


2  g. 


IDMO  > 


HH^NO^  +  CI^O;  at  40°  and  heat  to  70° 


_>  RDX 

o.4g. 

(m.p. 


H.  1  8 


2  g. 


HNO; 


NH4NO3  +  CH^O,  1  g.  ;  at  40°  and  heat 
to  70° 


RDX 
0.1  5g. 


H.  1  8 
5  g. 


HNO3 


Mi  NO  at  20°  &  heat  to  95° 


(HNO3  Uili^M^ )  +  "stabiliser",  m.p.  193°  +  CH2 


CH20  +  NH^NO,  +  ppt. 

+  MeOH.  See  p.  I80) 


2g. 


RDX 

3  g. 


80° 


RDX 

0.5g. 


liq.  (3CH20  +  MI^NO,) 
24  g. 


UNO 


3 


RDX 


Hex.  +  UNO, 


M.NO3,  at  20°,  &  run  at  2  g. 
95° 


normal  nitrolyoio,  at  20°;  then 


add  NH^NO^  and  run  at  '30°  for  30  mins. 


Hex.  +  HNO3 


Hex.  +  IDIO3 


normal  nitrolysis  at  20°;  then  add 


-> 


"stabiliser,  m.p.  193°",  and  run  at 
90°  for  15  mins. 


normal  nitrolysis  at  20°;  then  add 


stabiliser  +  NH^M^  +  CHgO  and  run 
at  90°. 
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to  0.6g. 


190- 

194°). 


RDX 

5l£ 

RDX 

3S$ 

RDX 

57/o 


Para.  93 


RDX  (Continued) 


©  0 


Syrup  from  (l  NO3.+  2CK2O 


HNO3 


HH,  NO,  at  20°  & 

^  3 

heat  to  95°  &  add 
Cli20. 


A  RDX 

7.57° 

(m.p. 

190-202°). 


Bristol  Res.  Rep.  130,  June  *44;  A. C. 6478. 


HNO 


ch2o 


1U3 


NKjNO,;  at  90-95" 


RDX 


25.8^. 


CPIgO  gat 


HNO3 


RH^NO^;  at  120°. 


RDX 

/ 


&• 


Bristol  Res. Rep.  131,  June  ’44;  A. 0.6657. 


Methyloiamine  nitrate 


MEDNA  +  methylolamine  nitrate 

1  g.  1.7  2. 

or 


AcoO 


60-80° 


AcoO  -  HOAc 


60-80° 


HNO; 


nh4no3 


RDX 

Very  small 
yield. 


RDX 

0.5  g. 


Cli20  added  to  (NH4NO3  +  HNO3)  at  90c 


->  RDX 

3$. 


Add  MEDIA  to  above 


A.R.D.  Exp.  Rep.  59 3/44;  June  *44;  A.C.6456. 

Hex.  +  HNO3  Normal  nitro lysis  at  20° 

1  pt.  10.3  pts. 

then  add  NH^IiO^,  4.2  parts, 
and  heat  to  85°  for  3  mins. 


RDX 

47/. 


RDX 

‘53.555. 


(CHo0  also  added  at  95°,  then  yield  is  59. 5$). 


Hex.  +  (NH4NO3  :2HN03 ) 
1  pt.  50  pts. 


start  at  20°  and  run  for 
30  mins,  at  95° 


RDX 

67.556. 
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Para.  94 


RDX  (Continued) 


A.R.D.  Exp. Rep.  594/44,  June  '44,  A. C. 6457. 


CH  0  +  (NH  NO  : 2HN0  ) 

2  4  5  3 

1  pt.  48  pts. 


95° 

- - > 

30  mins. 


RDX 

37.7/. 


A.R.D.  RDX  Res. Panel,  London,  21  June  '44. 

RDX  obtained  in  yields  varying  from  about  30  to  about  6c/  by  adding  x  to 
(NH^NO- : 2HN0-J )  either  at  95°  or  at  20°  and  heat  to  95°. 


x  =  CH2O  gas. 

CHoO. 

P1  +  ?2* 

Cyclonite  Oxide. 
ESX. 


AcAn. 

DPT. 

(all  probably  acting  as  sources  of  CH^O). 

Bristol,  June  '44;  private  communication  from  Dr.  A.  Carruthers. 

in  Hex.  nitrolysis 


PCX 


system 


RDX 

IOC/ 


Toronto,  X.R.16  Pro j. ,  Canadian  E.R. Extram. Summary  20,  May-June  '44; 
SR7/4V2426  (following  A.R.D.  ). 


Compd.  (l  part)  +  HNO^ : Hii^NO ?  (75:80  parts)  at  100°. 


Compound 

fo  RDX  * 

Ilexamine 

136 

DPI  *• 

117 

Cyclonite  Oxide 

69 

COX 

64 

TEX 

64 

BSX 

81 

AcAn 

97 

106 

79 

PI.  16 

90 

'•fj  Calc,  on  basis:  1  mole.  Compd.  - •/  1  mole  RDX  -•  10C/. 
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Para.  94a 
RISC  (Continued) 

RDX  Committee  (U.S.A.  and  Canada)  Meeting,  26  May  '44;  SR7/44/2801 : 

(Toronto,  X.R.16  Proj.)  . 

excess 

P.S.1  - — - >  RDX  (72  per  cent). 

excess  HNO^  at 

100°  for  4r  hour. 


250 

Ross.  Reaction - ^ 

19  lii-s. 


5.2  per  cent  RDX(B). 
+  1.2*$  TEX 
+  DPT 
+  18$  SDX. 


Toronto  X.R.16  Rep.,  1  Sept.  *44;  SR7/54/3158. 


EDX 

(see  p.  223) 


exce  i 


(MI^NO-  -  HNO3 ) 


at  100° 


->  RDX 


HNO3 

Crude  product,  m. p.  154-162°  (see  p.  103a)  - * — >  RDX 


Michigan,  N.D.R.C.  Div.8  Int.  Reps.;  R.R.C.21,  Sept.  '44;  SR7/44/3207. 

R.R.C.22,  Oct.  '2*4;  SR7/44/3502. 

Latest  -work  on  the  Baclimann  Combination  Process. 


"Run  A  -  248" 

Initial  Stage. 


Reaction  Stage 


NH^NO^ (9  g.  )  +  IIOAc  (25  cc.  )  in  1  litre.  5-necked 
flask  at  75°.  Run  in  AC2O  (3  cc.  ).  Cool  bath  to  60°. 


When  flask  contents  at  70°  run  in 


[ 


IINO3  + 


NH.NO3 


[HN05  +  (74.4 

Ao?0  (167  cc.  ) 

[hOAc  +  HexJ  (71  cc.  ) 
(38.1$“Hex) 


53$  :  45$ J  (0.0  cc. ) 

cc.  ) 


Flask  con¬ 
taining 
initial 
system. 

Run  at  65° 
during 

addition  time  (23  mins. )  and  ageing  time  (30  mins.  ); 
heat  to  79°:  cool  to  76°:  add  10  cc.  H2O;  temp, 
rise  10.0°;  simmer  over-night ,  cool  and  filter;  air 
dry.  RDX(B),  85.4  g.  =  85.4  per  cent. 


Contour  plots  are  given  showing  the  effect  on  RDX(B)  yield  of  variation  of  AcoO 
and  UNO 3.  Optimum  yield,  86.7  per  cent  using  AcpO  (6.7  moles),  ^03(4.4  moles) 

to  Hex  (1  mole). 
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Para.  95 


PCX  (ilcGill) 
HOX  (Davy) 


CII, 


NO? 

t 

3 


Cli, 


I'D 


NO; 


CHr 


IS 

TIFT 
5  2 


9 

NO, 


1  :3-E>initro-(6-rin.g)  -  p-nitrate. 


ppt.  i’rom  HMO3  at  -20°  ty  ice  +  HoO - >  eryst.  material, 

m.p. 98-99°. 


McGill,  X.R.6  Prog. Rep. ,  April,  ’43;  SR7/4515. 

HNO3 

HADN - - - >  PCX 

-40°  for  45  secs. , 
dilute  +  HpO;  at  lov; 
temp. 


Bristol  Re  a. Rep.  89,  June  *43;  A.  C.  441 7: 

Bristol  Br.  Rep.  28,  Get.  f43;  A.C.5058,  confirm  preparation  and  determine 
structure . 

See  also  McGill,  X.R.6  Brog.Rep. ,  Peb.  *44;  SR7/W578. 

This  compound  was  postulated  by  Davy  (U.S.  A. -Canada -RDX  Committee  Meeting, 
Dec.  *42)  under  the  name  of  "HOX"  as  an  intermediate  in  the  Bachmann 
Combination  RDX(B)  process. 
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Faras.  96,  97 


"NITROSO-PCX" 

-  ko2 


1 : 3  -Dinitro-5-nitro so- (u-ring } . 


From  He  OH.  m.  p.  168°. 


Bristol  Br.  Rep.  No.  28,  Oct.  '43; 


A. 0.5058. 


PCX 


haHOp  plus  IIpO 


or  amyl  0N0 


> 


nitroso-PGX. 


amyl 


ONO 


ch2oh 


(soe  p.  100). 


nitroso-?CX. 


Bristol  Res. Hep.  117,  March  r44;  A.  C.  604-6. 

HNO3 

Hex. 

5  g. 


or 


II.: 


n2o3  . 

0° 

- 7 

XlX  UJ.  UOU  -A-  u 

2.7  g. 

HN03 

-  -  X 

nitroso-PCX 

■  N2°4  * 

0° 

HNO3 

x. 

nitroso-PCX 

n2°4  • 

0° 

(+  RDX) 

McGill,  X.R.4-  Project  G.E.R. Extram. Summary,  20,  May-June  ’44;  SR. 7/44/24-26. 

aq.  NaN02 

POX _ nitroso-PCX 

in  HOAc,  or  AcBr  ia  2C$  yield. 

Ac20 

suspension. 
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Para,  97 

"NITROSO-PCX"  (Continued) 

Add  AcBr,  aq.  NaN02  or  HOI  to  Bachmann  Combination  Process 

reaction  system - >  yellow  crystals 

"in  good  yield". 

nitroso-PCX 


Paras.  98,  99 
TAX 


Ac 


1 :3-Dinitro-5-acetyl-( 6-ring). 

From  EtOH  and  EtOH  -  AcHc.  m.  p.  156°. 

Toronto,  X.R.16  Prog. Rep. ,  April  *43;  SR 7/4-313. 

Isolated  TAX  as  a  by-product  in  the  Bachmann  Combination  EDX(B)  process, 
using  excess  AC2O.  Neutralised  filtrate  and  separated  resulting  ISX, 
AcAn,  ^DX  (see  p.  130)  and  TAX  by  fractional  crystallisation  (0.3  g.  TAX 
from  33.6  g.  Hex.  ). 

.  A.R.D.,  Prep.RI)X(B)  Prog.Rop.  8,  Expl.  Rep./l73/43,  hay  '43; 

A„C.4293:  and  Prog. Rep. 9,  Exp. Rep.  239/43,  July  ’43;  A.C.4678. 

Isolated  TAX  from  mother  liquor  from  normal  Bachmann  Combination  RDX(B) 
run. 

Toronto,  X.R.16  Prog. Rep. ,  lay  '43;  SR7/4549* 

Dissolve  MIpAc  (1  molo )  in  usual  Hex.  -IIOAc  solution  (l  mole  Hex.  )  for 
normal  Bachmann  Combination  RDX(B)  run.  TAX  isolated  from  product  in 
yield  3.1$. 

Toronto,  X.R.16  Prog. Rep. ,  July  '43;  SR7/43/303. 

Ac  pO 

PCX - TAX. 

NaOH 


(Repeated  independently,  Bristol  Br.Rcp. 28,  Oct.  '43;  A. C. 5058). 
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Far a.  99 

TAX  (Continued) 

Bristol  Br.Rep. 28,  Oct,  '43;  A, 0,5058, 


"Nitroso-PCX" 
(Dinitro-nitroso- 
(6 -ring)) 


AcCl 


TAX 


"Met  by  1  ol  -PCX 11 
(Dinitromethylol- 
( 6-ring)) 


Ac20 


80°;  4  hrs. 


TAX 


Toronto,  X.E,  16,  Canadian  2xp. Res, Extrarri, Svir.snary,  April  *44}  SR7/^4/l747 

X.R.16  Rep,,  1  Sept,  ’14;  SR7/44/3158. 


TAX  isolated  in  1,1, o  yield  from  Ross  Reaction  filtrates. 


University  Penn,,  RDX  Committee  (U. S. A.  and  Canada)  Meeting,  26  May  ’44; 
SR7/44/2801. 

AcCl 

Nitroso-PCX - ^  TAX. 

Reaction  needs  a  few  drops  of  water. 


Para.  100 

"HETHYLOL-POX 11  (Bristol) 


PCX(A)  (McGill) 


1 : 3-Dinitro-5“methylol-(6-ring) . 


From  anhydrous  Ad.ie  plus  ether.  rrwp. 


t 
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Para,  100  (Continued) 

"IvETHILQIr-i'CX"  ( C  on t inued) 

Bristol  Br.  Rep.  No.  28,  Oct.  ‘43;  A. C  .3058. 


Crude  1CX 

7  '  — 

triturate  with  HoQ 

 ...6.  N 

DPT  *0*1  us  qhmrn  —f!f7 

collect  insoluble 
residue 

plus  uniden 
pro 

\ 

Above  -C 

~  ■  —  —  *  *  ***^  -  • 

tified 

ducts 

fract. 

✓  crystn . 

HgOH  compd. 

McGill,  X.R.6  Prog. Ren.,  Feb,  ‘44;  3R7/44/578. 

PCX  +  alkali - >  PCX(a).  m.p,  133°. 

(For  preliminary  work,  see  McGill ,  X.R.6,  Canadian  Hcp.Res.Extran. Summary, 
May  ’43,  SR7/4547). 

Reaction  goes  hotter  in  AcMe  suspension# 

4  g.  PCX - >  0.8  g.  PCX(A), 

(after  rinsing  with  BtOH  and 

ether). 

McC-ill  PCX(A)  is  probably  identical  with  Bristol  Methylol-PCX. 

Toronto,  U.  3.  A.  and  Canada  RDX  Committee  Meeting,  April  '44;  3K7/44/ 1594: 

X.R. 16  Rop, ,  1  Sept.  *44;  SR7/44/315S. 


PCX 


qh2o 


NaOH 
in  AcMe 


^  Metliylol-PGX  (6;*  yield) 
+  DPT  (18$  yield). 


Para.  101 


1 : 3-Dinitro-3-methoxyirtetl'iyl-(b-  ■!  1  - ■) 


From  MeOII.  n,p.  128°. 

Bl'istol,  June  ’44;  Dr.  J.  X.  N.  Jones,  private  communication* 


Corapd*  G,  H.  JCO^  ^  Dinitromethoxynetl)yl-(6-ring) . 

‘  4  6  7  (ioss  0f  hno2  &' 

(see  p.  20p)  methylation) 

Probably  dinitro- 
mot hyl ol -( 6 -ring ) 
nitrate. 
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Para,  102 


1 : 3-Dinitro-5~ethoxyinethyl~(b-ring) 


Erou  St  OH, 


m.p. 


114 


Bristol  Br,  Rep,  28.  Oct.  '43;  A.C.5058. 


HADN 


HNO3;  -40° 

then  dilute 
with  ether 


precipitate 


cold  EtOH 

- > 

&  filter 

collect 


ppt.  of  above 
‘ -CH20Bt 

compound. 


Para.  103 

✓ 

P.  P.C.X.  ( Bri st ol ) 
P.3.  (A.R.D.) 


GH2 

' 

m2 

Not  isolated* 

1 : 3-Dinitro— 5"t>is(rJLtro^yxaetl)yl)sin.lnaraotliyl-( 6-ring)  * 

Bristol,  Br.  Rep.  28,  Oct.  '43;  A.C.5058. 

Postulated  as  precursor  of  PCX. 

See  also  Bristol  Res.Rep.120,  April  *44;  A. C.63O2J 

A.R.D.  Exp, Rep.  591/44,  May  ’44;  A. 0.6455. 

See  Toronto  X.R.  16  Rop»,  1  Sept.  *44j  SR//44/315 
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Para,  1 03  a 

Methylene  bis  ( 1 ;  3-dinitro-(  6 -ring) -5-) 


NOp 

i 


\ 


NOo 


i 


Not  purified  yet* 


Toront  o ,  X.  R*  1 6  Rep  * , 


^  O  0 


'U, 


SR7/44/3158. 


MEOITA  +  3  CK20aq  +  1  Nil  — 

( aq. ) 


crude  product 


StOAc 

Adle 


m,p.  154-162° 
(shrinkage  at  79°) 
probably  containing 
above  oompd* 


"purif.  " 


DPT  +  amorphous  insoluble  ccnipd. ,  n*p«  141° 


Para*  104- 

1  -Nitro-3 ' 5“di  cy  oj.ohexyl-(  6  -ring) 


CSH11 

I 


Gryst.  from  AcMe(250  -  0°)  m*p.  99' 


Toronto,  X.R.16  Rep.  31  Jan*  ‘44.;  SR7/44/9S4. 

HTM'JO  g  in  aq,  Ci^OI  _ ^  1  -Nitro-3 : 3~di  cy  el  ohcayl- 

)  6 -ring* 

+  ) 

Hexaraine  nitrolysis  system:  collect  ppt.  EDX: 

(Kex:HN0jj  =  1:4*5  by  wt. ) 

adjust  filtrate  to  pH  2:  ether  extract:  ext.  into  1^0 ; 

neutralise  to  pH  6.5  with  Cgi^NHo - ^  1  -Nitro-3 : 5-di cy olo- 

hexyl -6-ring, 
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Para*  105 


1-Nitro~3 : 5-‘3.ibenayl-(  6-ring) 


CH20 


N- 

3 


N 


1 


'  GHc 


5N- 


K02  ^0E2^  ^  CIi20 

Decamp,  in  hot  solvents:  ppt.  from  cold  A  die  by  H20  (see  below), 

m,p,  109°. 

Toronto,  X.R.  16  Rep,,  31  Jan,  '44;  SR7/44/984* 


NHnN09  ) 

‘  ) 

in  soln,  in  CH2.  aq_  ) 

0CH2.  NH2  ^ 


1 -Nitro-3 : 5-dibenzyl-b-ring, 

(+  1 : 5-Dinit ro-3: 7- 
dibenzyl-  8-ring), 

(see  p.  139- ) 


Mixt.  separated  by  dissolving  in  rain,  Actio  at  25°;  cool  to  0°,  8-ring  eorapd, 
separates,  6-Ring  conpd.  from  filtrate  by  1:1  H20  dilution, 

Para.  106 


1: 3  '■  5-lrinitroso-(b-ring) 


NO- 


CH, 


Nl 


NO 

1 

,N 

3 


?H2 


5n. 


cii2 


NO 


m 


(Rrom  EtOH  or  A die  by  H20  addition), 

Griess  and  Harrow,  Ber. ,  1888,  21,  2737* 

Mayor,  Ber, ,  1888,  21,  2883, 

Duden  and  Scharff,  Annalen,  1895  a  288,  218  et  seq, 

"  NaNOo  , N 

Hex,  in  very  dilute  HC1 - i - ^  trinitroso-(b-ring) 

Mj.chigan,  Div.8  Int,Rep,R,R. C.  13 :  Dec,  '43-Jan,  ’44;  SR7/44/915* 

pll  =  1 

HN02  On  Hex, - ; - >  trinitroso-6-ring. 


,p.  105-106°. 


Knudsen,  Ber,,  1914,  4Z,  2700, 

,®  }  0  .  NaN02 

gh,(nh3|  01  )9 - 


-> 


trinit  roso-6-ring, 


o* 


In  preliminary  work  in  Bristol  in  1939,  attempts  to  repeat  this  conversion  failed, 
63015-1  68 


Pars,  107 


1 :  J:  f)-Trisjnino-(  6-ring) 


Not  isolate!, 

Duden  and  Scharff,  Annslen,  1895;  2G8,  218, 

Na/ng 

Trinitroso-(6-ring)  — - >  trianino-( 6-ring), 

cold  water 

isolated  as  tris(-g:-hydroxybensylidene)-  derivative,  m,p,  139-100° 
(from  CIICl^  -  ether). 

Bristol,  M.  0.  8.  Paper,  Dec.  1  39  1  A,  C.10: 

(a)  repeated  this  Na/Hg  reduction  and  (b)  reduced  BDX 

similarly.  The  only  product  isolated  was  the 


'  OH  HO 


o:o/  -Dihydroxybenzalasine,  x’rom  CHGlj,  m,p,  162°,  of  Curtius 
and  Lublin,  Ber. ,  1900,  33,  21+63* 


Para,  108 

1:3: 5-Tni(0'1loro-(  6-ring) 


Cl 


i 


m.p,  deconxp.  76 


Del  opine:  Bull,  soc.  Chira. ,  1911  (0);_9,  1025. 


Dichloro-(P.  T, )  in  HOAc 
(See  p.  109) i 


dilute  with 
- 

water 


Trichloro-  (6-ring). 
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Para,  109 


1 : 3: 5-Tribenzoyl-( 6-ring) 


COPh 

r 


C Hr 


N  1 


Ph.  CO 


CC.Ph. 


Prom  Br.CHpCH^r,  or  CHCl^ 

by  opt,  +  ether)  m,p,  220-221°. 


1:3: 5“tribenaoyl-6-ring. 

( soluble  in  BrC^CB^r) 
+ 

1 :3: 5-tribenaoyl(  5-chain) 
(insoluble  in  BrCx^CKrBr; 
see  p.  71 )• 

Toronto,  X.R.  16  Rep,,  31  Jan*  *44;  SR7/14/984* 

PhCOCl 

Henry  solution  - p>  tribensoyl-( 6-ring) 

(Seep.  18)  (13/o  yield). 

Para,  110  .. 

1:3: 5~Triearbethoxy-(  6-ring) 


C02Et 

i 


Duden  and  Scharff,  Annalon,  1 895 ^  288,  21f8, 


Hex. 


NaOH 


-a. 


Ph.COCl 


Bisehoff  and  Reinfeld,  Ber. ,  1903,  36,  39* 

Conrad  and  Hoek,  Ber. ,  1903;  2206. 

o.q,  CHgO 

HHoCOpEt  - >  tricarbethoxy-( 6-ring). 

HClj  100° 
in  sealed 
tubo 

Originally  reported  as  (CH2-N-C02'Et)n,  with  n  =  2.  n  =  3  much  more  likely  and 
the  compound  actually  is  as  above;  private  communication  from 
Professor  R.  P.  Linstead,  P.R.S. 
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Para.  Ill 


1 : 3 : 5~Trir.;cthyl  -  ( 6  -ring ) 


b.p,/760  mm,  166°. 

Henry,  Bull  Acad, r oy « 3cl g. ,  1893,  [3],  26  ,  200;  ibid,  1895,  [3!,  23,  3594 
Caribicr  and  Brochet ,  Con.pt es  rondus,  1 395 j  120,  450;  Bull,  soc,  chin. , 

1895,  [3],  13,  392. 


33^  aq. 


aq.  CHoO 

- >  Trimothyl-(  6-ring). 

cold  and  add  KOH 


Gives  a  picratc  imp.  127°  (Dudcn  and  Soharff,  Bor.,  1895,  28,  936). 
5br  other  derivatives  of  the  general  type,  R 


N 


sec  Beilsteins  Handbuch,  26,  1»  System  No.  3194-3196. 

For  R  =  0  see  Miller  and  Wagner,  J.  A.  C«  S. ,  1932,  54,  3698. 
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VII 


Para.  112  DERIVATIVES  OP  cyclo-2: 4: 6-TRlMETHELENE-l : 3 : 5-TRLAMINE 


"6-Ring". 


Section  (B).  Derivatives  substituted  on  the  C  atons. 


Per a.  113 

2:4: 6-Trimethyl-cyclo-2 : 4: 6-trinethylene-1 : 3 : 5“^ riamine 


CH- 


NH. 


CH- 


1 


CH 

I 

Mi 


CH 

I 

6m 


CH 

I 

CH, 


2:4:  6—Trimethyl— (6— ring) 

Prom  CHCI3, 

Delepine,  Comptes  rendus,  1897?  123?  952;  ibid,  1899?  128,  105. 

\ 

"Aldehyde  Ammonia". 

CH3 


m.p.  850. 


Ml 

CH  CH 


MH 


m 


CH 

! 

CH, 


6H20 


in  vac,  desice. 

over  H„SO, 

2  4 


CH, 


X  N 

CH 

1 

^CH 

1 

Mi 

S  T  / 

^  Mi 

CH, 


CH, 


(See  Moerman,  Z.Krist.,  1938?  .98?  447?  for  structure  of  "aldehyde  ammonia"). 


\ 
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1 


Para,  114 

1:3  s  5-Trinitroso-2:4: 6-trimethyl -(6-ring) 


NO 


t 


i 


ch5 

m,p,  16 1° 

Prom  EtOH,  CgHg  or  CHClj. 


Delepinc,  Corrptes  rendus,  1907?  144?  853. 


CH? 


NH 

/  \ 

CH  CH' 


,GH3 


N203  at  -230 


NH 


NH 


in  CHC1 


CH 

! 

CH7 


D 


in  CHCl? 


1:3s  5-lrinitroso- 
2:4: 6-Trimethyl- 
6 -Ring, 


0»3  g. 


Para.  1 1 3 


1:3s  5-Trinitro-2-nethyl-(6-ring) 


m.p.  175-185°. 


Toronto  workers  (U.  S.A.  -  Canada  KDX  Committee  Meeting,  April  *44?  SR7/44/1594) 

suggest  this  may  be  the  structure  of  the  unstablo  by-product  of  the  roaction, 


(See  p,  147) 


HNO3 

- > 


mac 


•unstable 

compound 

m.p.  175-185°. 


See  Toronto,  X.R. 16  Rep.,  1  Sept.  ’44;  SR7/44/3158. 
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Para,  11 6 


2 : 1 :  6-Tris  ( trichl  orometbyl )  -  (6-ring) 


C 


6 


C 

\ 


NH 


From  CHGl-j 


Q  stereoisomer,  m»p,  105-106°, 
R  stereoisomer,  m,p,  150-155°* 

Meyer— Jacobson,  Lehrbuch,  I,  2,  873* 

Delepine,  Bull, Soc, chim, ,  1896,  j 3 |  ,  19?  171* 


Orndorff  and  V.hitc,  Amer,  Chem,  J, ,  1891,  16,  67* 


Chi oral -Ammord  a 


(probably 


100° 

- > 

in  CHClj  or 

NHpCHO 


tri s(trichloromcthyl ) - 
(6 -ring). 


C013  m  pci3 

Gti  OH 

2  *  '  6H20  ) 

NH  NH 

t 

CC13 


71 
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Para,  117  DERIVATIVES  OP  cyclo-1-QX0-2 :  A :  6-d?RE.iETHrLENE-3 ;  5-DIAMINE 


and 

Gy  cl  o-l :  3-DI0X0-2 :  A :  6 -THU  tETHXLMffi-5-MINE, 


Paras.  118,  119 
"Qy clonite  Oxide" 


no2 

t 


3 : 5”Dinitrocyclo-1  -oxo-2 : 1+ :  6-trimethylene-3 : 5-HiarcLne, 

Prom  H20,  MeOH,  GHCI^  or  CgHg,  m*p#  97-99°. 


A.R.D,  RDX  Rep,  2. 

Hex,  nitrolysis  +  fane  off;  mother  liquor  evaporated  to 

snail  bulk  - ^  "Cy clonite  Oxide" 

in  very  small  yield. 
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Para,  1 1 8  (Continued) 

"Cyelcnite  Oxide"  (Continued) 

Toronto-  C  .E  .12  Prog  .Rep.,  Jan.  '41;  SR7/72:  C  ,E  .1 2  Prog  .Rep., 

30  Nov.  *41;  SR7/1173. 

Isolated  cyclonite  oxide  from  hex amine  recovered  from 
Toronto  modification  of  ARD  process*  (CIio0  recovery  as 
hexamine),  This  hexamine  contains  "eyclonite  oxide", 
separated  by  flotation  with  GHCljj. 

ARD,  Prep.  RDX(b)  Prog. Rep, 5,  Exp, Rep.  28/4/42,  April  '  42, 

isolated  eyelonite  oxide  from  mother  liquors  from 
Combination  Process  using  "slurry  technique"  (i.e.  add 
slurry  of  (Hex,  +  NH^NOj:  2HN0^)  to  AC2O),  Not  found  in 
mother  liquors  from  Combination  Process  using  "Liquid  Peed 
Technique"  (i.e.  (Hex.  in  HOAo)  +  (NH^NO^:  2HN0^)  +  (A e^O)). 

See  also  ARD,  Prep.EDX(s)  Prog.Rep.  9,  Exp* Rep. 293/43 ,  July  ’43,  A.C.4628. 

Para.  1 1 9 

Toronto,  X.R. 16  Prog.  Rep*,  15  Jan,  ’43;  SR7/3721. 


HNO3 

Hexamine  - 

hh^no* 

at  63-68° 


fractional 
cryst alii na¬ 
tion 

'4' 

Qydonito  oxido 
2^o  yield  on 
hexamine* 

See  Cal,  Toch, ,  Div,  8  Int*Rep*R.R.  C.  21,  Aug.-Sept.  '44;  SR7/44/3207;  for 

chromatographic  purification  of  orude  eyelonite  oxide* 


Crude  product 


boil  + 


EtOH 


insoluble 

(EDX) 


>  filtrate 
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Para.  1 20 


Nitrosoparaldinri.no 


5“Nitroso-2: 4.:  6 -t  rimcthylcyclo-1 : 3-dio;co-2:4:  6 -trinethylcne-5*- anri.no. 


Yellow  oil,  b.p.  95°/35  mm* 


Curtius  and  Jay,  Bor. ,  1890,  23>  744» 


» 


CH3 


6H20 


2 


_  nitrosopar- 

till  acid,  thon  aldimine. 

NaNO£ 


Dolopinc,  Conptes  rendus,  1907,  141-j  853 » 


cold 

- > 

HC1 


nitrosoparaldinri.no. 
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Para,  121 


5-Chloro-2:4:6-trlmothylcyclo>“1 :3-d.ioxO"2:4:6~trinothylcne~$-ajnino 


t 


CH^ 

Very  unstable. 
Deflagrates  on  drying. 


Delepine,  Comptes  rendus,  1899 ,  128,  105, 


i 

gh3 


in  HOAc 


IlaOCl  above  N  -  Cl 

- > 

Ho0  compound. 
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Para,  122 


2;h:6~Trimethyl  -  cy  cl  o-l  -thio-2: 4: 6-triir.ethylene-5  ;  5-diasune, 

CH3 

xffi3  ""  Cfi 

i  1. 

SI  5  NH 
CH^"" 

1 

CH3 

(m,p#  of  hydrate, 

+  2H20,  70°). 

and  2:h: 6-Trimethyl -cyclo-1 :3-dithio-2:4: 6-trimethyl ene-5-amine  (thialdine) 


CH 


3- 


CH, 


CH 

I 

S  ^ 


'CH' 

NH 


'CH' 

» 

CH, 


are  knov/n. 


Dolepine,  Comptes  rendus ,  1899,  128,  105* 


CH, 


NH 


CH' 

I 

NH 


CH* 

"*CH^  -> 


h2s 


nh  ' 

free 

or  in  CHC1, 

prr  j 

un3  solution 


residue 


j  treat 

an  oil<  +  other 


CH3 


CH' 

I 

S. 


depositing 


NH  CH, 

'‘CH'"  " 

I 

m 

'CH.'' 

*  2H„0 

CH,  ^ 


dehydrated 
"aldehyde  ammonia 1 


Markwald,  Ber. ,  1396,  19,  1827. 


CH, 


'GLX^ 

I 


ch 

I 

s 


csr 

t 

cm. 


CH 


CH, 


CH 

I 

S. 


CH' 

I 

NH 


‘CH 

« 

CH3 


Thialdine, 
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IX 


Para,  123.  DERIVATIVES  OF  Cycle  -2:4:6:8-TETR,^ffitmM-1:3:5:7”TETR^IICE 


'EH  ■ 


CHo  1 


GHr 


7nh 


ch2— 

"8 -Ring" 


5 

NH 


*7 

J*h. 


Para,  1 24 
HMX 


NO, 


Ni 


GH. 


CH2 


N  7 


2\ 

3  N 


NO; 


GH2 


N02 


ch9  -  N 


'NO, 


i.: 3 1 5 1 7~Tetranitro  -  (8-ring), 

Prom  A  die,  HOAc,  dil.  HHO  •,  CfIJJ02;  m.p.  281-282°. 

Toronto,  C.E.  12  Prog,  Rep.,  Jan.  1 2+.1 ;  SR7/72. 


HNO3 


DPT 


at  20° 


-5> 


HMX 


(34A). 


Toronto,  C.E. 1 2  Prog,  Rcp0 ,  Nov,  '41 ;  SR7/1172* 


DPT 

in  Ac^O 


NH,  NO  1 
4  A 


HNO3 

at  65-70° 


HMX  (up  to  65$). 


Toronto,  C.E.  12  Prog.  Rep, ,  Aug.  '41;  SR7/643* 

HHQ* 


Hex.  +  NH,  NO- 
4  J 


- Small  yield  HMX. 

Ac2°  No  RDX, 


Toronto,  C.E. 12  Prog.  Rep.,  Aug.  *41;  SR7/643: 

C.E.  12  Prog.  Rep.,  Sept.  *41;  SR7/689. 

Michigan,  N.D.R.  C, Prog. Rep. ,  Oet,  *41;  SR7/874. 

HMX  is  present  in  RDX(B)  (up  to  10$,  usually  about  3$). 

Separated  by  (a)  difficult  fractional  crystallisation; 

(b)  fractional  hydrolysis  in  alkali  (RDX  do  corap  o  sod, 

HtrIX  stable),  Soe  0.  S.  R.D.  Rep.  17 11,  August  '43 3  SR7/43A50* 
for  a  review  of  tho  methods  of  analysing  IMX-EDX  mixtures. 


\ 
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Para.  124-  (Continued) 

KMX  (Continued) 

Toronto,  C.E.12  Prog.Rep.,  Sept.  '41  J  SR7/689. 

Ross  reaction  RDX  contains  sene  HMX. 

Para.  125 


Michigan  Div. 8  Int.Reps. ,  R.R.  C.3>  March  ’43;  SR7/4179. 

Int.Reps. ,  R.R.C.4,  April  '43;  SR7/4180. 

Int.Reps.,  R.R.C.6,  June  '43;  SR7/4S79* 

Int.Reps.,  R.R.C.7,  July  T43;  SR7/43/197. 

Int.Reps.,  R.R.C.9,  Sept.  '43;  SR7/43/924. 

Modifications  of  Bachmann  C omt in ation  RDX(B)  process  to  give  product 
containing  high  percentage  of  HMX.  Ibr  example  (from  above  reps. 
R.R. C.3  2-nd  4), 


Process  (l) 

1  st 
Stage 


I 

< 


Hex.  (33.6  g.)  in  HOAc(55  g.) 
40^0(150  cc. )  +  HOAc(lOO  cc. ) 

33  cc.  of  a  solution  of 
(NH4K03(75  g. )  in  HN03(102  g. ) 


Ac20(50  cc, ) 

H0Ac( 15  cc.) 

at  45°  during 
4-5  mins. ; 
age  at  45° 
for  13  rains. 


> 


2nd 

Stage 


Then  heat  fast  to  65°  and  add  remaining  50  cc.  of 
(NH^N03(75  g. )  in  IC103( 102  g. ))  fast,  cooling  to  keep 

(  at  65-70°. 

Cool,  add  500  cc,  H2O:  simmer  4“5  hrs.  Destroy  RDX  by  boiling 
with  pH  9  bora::  buffer. 

Yield,  30-40$  pure  KMX, 

(Crude  product  usually  contains  50-60$  HMX) . 


Process  (2)  (Above  Ref.  R.R.C.6). 


1st 

Stage 


2nd 
St  ago 


Hex.  (336  g. )  in  II0Ac(550  g. ) 


Ac20  ( 1 500  cc. ) 

350  cc,  of  a  solution  of 
(MH4H03(550  g.)  in  I4J03(750  cc.)) 


AC2O  (100  cc. ) 

HOAc (1 000  cc.T~ 
in  12-litro 
flask  at  45°. 

Add.  during  25  mins, 
and  age  for  15  mins. 


above  reaction  system 

at  45°.  25  mins,  for  ^ 

addition;  age  45  mins. 
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Para,  125  (Continued) 

KMX  (Continued) 

•tour  into  22-litre  flask  containing  6  litres  of  water  and  simmer 
overnight.  Cool;,  collect,  wash  and  dry  at  65°  overnight. 
Product,  511  g.,  con  tails  8 5/  KMX  (6 1/  overall  yield  of  HUE  on 
hexamine)  . 

I 

A.  R.D.  Prep.  KDX(b)  Prog.  Reps.  3,  Exp.  Rep.  4490/41;  and  4,  Exp. 

Rep.  107/42,  Jan.  '42. 


MjIX)  .2HN0 

Hex  amine  - 1 — 1 - 

in  HOAc  at  Oj°- 70° 


HMX  14/. 


Para.  125a 

Toronto,  X.R.16  Rep.,  May  '43;  SR7 '/4436. 

Bristol,  Br.  Rep.  23,  May  '43;  A. C. 4237* 

ARD,  Exp.  Rep.  256/43,  Aug.  '43;  A. C. 4629. 

RDX  from  Hexamine  nitrolysis  contains  traces  of  HMX.  HMX  isolated 
from  mother  liquors  of  the  hexamine  nitrolysis  process 
( HMX : RDX  in  process  =  1:3000). 

(ARD;  Exp. Rep.  183/43,  May  '43;  A.C.4231). 


McGill,  C.E.53,  Prog.  Rep. ,  1  Jan.  '42;  SR7/1436. 


©  © 

ai2(HH;]>N03  )2 


heat 


1  CH2° 


^  HMX  (little) 
+  RDX. 


Harvard  N.D.R.C.  Rep.  ,  Oct.  '42;  SR7/3263, 


H.6  i _ 

(diacetyl(PT) 
see  p.  1 51 ) 


NH^NOv 

"liroj 

AC20 


HMX  .in  poor  yield* 


Michigan,  Div.  8  Int.Rep.  R.R.C.  1,  Jan.  '43,  SR7/3748. 


PHX 


NIL  NO, 


( Trinitroacetoxy 
methyl- (  8-ring) , 
see  p.  132). 


IiNO^ 


^  HMX  in  good  yield 
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Paras.  126,  127 


HMX  ( C on b j  i med ) 

Toronto  X.  1. 16.  Rrog.Rep.  15  April  '43;  3R7/4313* 

X.  v.  1 6-  Prog.  Rep.  July  '43;  SR7/43/3C3. 


HNO3 


at  63° 


_>  HMX 


QRX  _ 

(Trinitrc- 
a cetyl- ( 3-ring) 

(See  p.  130) 

Univ.  Penn.,  0. S.R.D.  Rep.  1733,  July  '43;  SR7/43/44?* 

H.  8  - >  HMX 


Michigan,  Div.  8  Int.  Rep.,  K.  R.  C .  1 3 ,  Jan.  '44;  SR7/44/915. 

HNO3 


MNX  — 

( trinitronitroso- 
( 3-ring), 
see  p.  129) 


HMX 


15 


rO 


Bristol  Res.Rep.117; 
March  '44;  A. C.  6046. 


Toronto,  U.  S.A.  ,  Canada  EDX  Committee  Meeting,  April  '44;  SR7/44/1594; 

X.R.16  Rep.,  1  Sept.  '44;  SR7/44/3158. 


Cli 2  ’ 


___  N  -  CH2. 
CH* 
.CIl'" 


I 

N 


N 


CVL- 


CH2  -  * 


ko2 

(sec  p.  147) 


HHO, 


HMX 


22^2  yield 

-f  unstable  compound 
which  my  be  1:3: 5— 
t rini tro- 2-methyl- 
(6-ring). 


For  the  complicated  polymorphism  of  HMX  see  Cornell,  0.  S.R.  D.  ,  Rep.  1227: 
Feb.  '43;  SR7/3'58:  O.S.R.D.  Rep.  3014,  Aug.  '44;  SR7/44/2863- 

ARD.  S. /.C.  Paper,  March  '43;  A. C. 3714* 
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Fara.  1 28 


1  : 3 : 5--Trinitro-(  S-ring)-7-nttrate 


Bristol  Res.  Rep.  128,  June  '44;  A.C.6477* 


DFT 


HNO3 

- ^ 

-40° 

and  drown  out 


•small  yield  of  material, 
probably  containing 
trini tr o- ( 8-ring ) - 
nitrate. 


Para.  1 23 
MNX  (Michigan) 

Nitroso-HMX  (Bristol) 


1 : 5 : 7~'frinitro-3-nitroso-8-ring. 


From  AcMe  +  EtOH.  m.p.  236°  (up  to  243°). 
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Para.  129  (Continued) 

HNX  ( Con  tinned) 

Michigan,  Div.  8  IntJRep.  R.R.C.13,  Jan.  '44;  SR7/44-/ 9*1 5 • 


FHX 

( trinitro- 
a  c  e  t  oxyne  i  hy  1  - 
(8-ring), 
see  p.  132) 


I10C1 

AC2O 

0° 


>  mnx 


/- 


Bristol  Res,  Rep.  117?  March  '44;  A. C.  6C46. 


DPT 
2*  5  S» 


HNO3 

- - - ^  MNX 

n2°3  1 • 1  g* 

0° 


Bristol  Res.  Rep.  128,  June  '44;  A.  0.6477* 


HNO3 

DPT  - 4 

-40° 
drown 


trinitro- ( 8-ring ) 
nitrate  in  small 
yield,  not  isolated 


NaNO 


->  MNX 


aq. 


ENO3  at  -40° 


and  dro wn  with  aq.  NaN02 


-$>  MIX  in 

6Cfi  yield. 


Paras.  130?  131 
QDX  (Toronto) 


SEX  (Penn.  State). 


N0c 


CHr 


2  . 


N  7 


Ac 


N 

1 


CII2  • 


ch2. 


5 

N 


.NO  p 


3  N‘ 

1 


CHc 


N0r 


1:3: 5-Trinitro-7-acetyl-( 8-ring) . 

From  AcMe  and  CH^NO^  m.p.  224-225°. 

Penn.  State,  N.  D.  R.C. ,  Frog.  Reps,  ,  Sept.  '42;  SR7/3046:' 

Dec.  '42;  SR7/3673. 


Filtrate  from  RBX(B),  Bachmann  Combination  run,  treat  with 
NH3  to  pH  2  and  work  up  "by  fraction  crystallisation  from 
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SEX  (in  small  amount) 


Para.  130  (Continued) 

QDX  (Continued) 

Toronto ,  X.R.16  Prog  .Rep.,  April  '1+3;  SR7 '/4313. 


1  Hex.  in  11  HOAc 


2  NH^N03  +  5  HNO3 
(quants,  in  nodes) 


3.arge  excess  (2 6  cc) 


of  Ac20  at  65° 
and  collect  RDX 


->  filtrate 


neutralise 
to  pH  5.6 
and  work 
up 


QDX 


{1-3%). 


ARD  Prep.PDX(B)  Prog.Rep.8,  Exp. Rep. 173/43,  lay  *43,  A.C.4293  and  Prog.Rep.9, 

Exp. Rep. 239/43 ,  July  *43,  A. C. 4628,  isolated  and  identified  QDX  from  RDX (B), 
Bachmann  Combination  run,  by  dilution,  neutralisation  and  fractional 
precipitation  and  crystallisation. 


Para.  131 


Toronto,  X . R .  1 6  Prog . Rep .  ,  Hay  1 43 :  SR7/4549'. 

Add  1  mole  KH^Ac  per  mole  Hexamine  to  Hex  -  IIOAc  solution  and  do  normal 

Bachmann  Combination  run:  crude  solid  product  contains  RDX,  KMX ,  QDX 
and  TAX.  QDX  isolated  in  yield  8%. 


Penn.  State.  Div.8  Lnt.Rcp. ,  R.R.C.2,  Fob.  <43;  SR 7/3867;  and 
Cornell  O.S.R.D.Rep.  1 227,  Feb.  '*43;  SR7/3358, 

show  by  mixed  m.p.  and  crystallography  that  QDX  is  identical  with  SEX. 

\  > 

Toronto  X.R. 16  Prog. Rep. ,  July  <43;  SR7/43/30 3. 

ARD,  Prop.RDX(B)  Erog.Rop.9,  Exp. Rep. 239/43 ,  July  43;  A.C.4628  showed 

1 

constitution  of  QDX.  x 

Michigan,  Div.8  Int.Rep.  R.R.C13,  Jan.  <44;  SR7/44/91 5- 


QKX  - 

(sec  p.  136) 


IIKO3 

h2o2 

-500 


>  QDX 


Toronto,  X.R.16  Rep.  1  Sept.  <41-;  SR7/44/3158. 


Ross  Reaction  filtrates 


QDX  (2.6%). 


6 2015-1 


86 


Para..  1  32 


~r~{ 


NO  2 


NC 


C3I2 


K  7 


,  n 


—  Cli  2. 


CH20Ac 


3  N 


CH2  — N. 


CHo 


NOc 


1 : 5 : 7-1'  rinit  ro  - 3  -ace t  oxymethy 1- (  8-ring  ) . 

Prom  reaction  mixture 
(slowly  decomposed  by 
organic  solvents). 


m.p.  156-157°. 


Michigan,  N.D.R.C.,  Prog. Rep.  B. 1/1.372,  Dec.  '4- 2;  SR7/3676: 

Div.  8  Int.Rep.R.R.C.  1 ,  Jan.  '43;  SR7/3748. 

Div.8  Int.Rop.R.R.C. 2,  Feb.  '43;  SR7/3867. 

1  mole  UNO* 


DPT 


Ac20 


HDC 


Para.  132a 


P2HX 


NO  2 


NOq 


N  -  CHr 


CfL 


:7.  . 


\ 


3k 


ai2  —  n  ; 


C Ho 


no2 


,CH20.C0.Et 


1  :5 :7-Trinitro-3-propionoxir’methyl-(8-ring) 


m.p.  120 


Preparation  indicated  on  diagrooraiatic  representation  of  Hex,  RDX,  etc. 
interactions:-  "Compounds  related  to  RDX,  derived  from  Hex-nine" . 
"Revision  of  2-10~’:A!'  (received  London  O.G.R.D.  office,  25  Feb,  '44). 

Ro  solvents  or  conditions. 


KNO3 


(E'fcCO)'pO 


P2HX. 
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Para.  1 33 


McHX 


NO  2 


GH2 


N 


N02 

I 

.N  — 


CH2 


•ch2 


CH^OHe 


■N 


N 


CH' 


NO  2 


1  :  5 : 7  -1  r  initr  o  -3  -ne  thoxymc  thy  1  - ( 8 -r ing ) . 

Prom  Me  OH. 


m.p.  138-139 


Michigan,  Div.8  Int.Rep.,  R.R.C.2,  Pcb.  *43;  SR7/3867. 

(Checked  by  Cornell,  Div.8  Int.Rep.,  R.R.C.4,  April  *43;  SR7/4180). 


PHX 


warm  with 


dry  lie  OH  and 
cool 


MaHX 


Para.  134 


EtHX 


NOc 


NO, 


CH, 


N  7 


,N- 

1 


an 


ch2 


5 

N. 


N 


CH2 


NO, 


C^OEt 


1 : 5 : 7 -I r init ro -3 -e thoxyme thy 1- ( 8-r ing ) . 


Prom  EtOH 


m.p.  115 


Michigan,  Div.8  Int.Rep.R.R.C. 2,  Pcb.  *43;  SR7/3869. 

Checked  by  Cornell,  Div.8  Int.Rep.  R.R.C.4,  April  *43;  SR7/4180. 


H DC 


warm  with  EtOH 


EtHX. 
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Tertiary  Butyl  HX 


N02 


‘  CHp 


CIIpOCI.L'7; 

'''V  /  2 

3  N 


1  ;  5 : 7  -T  rinitro-3  -tort .  ni  troxynethvl-  ( 8-ring ) . 


Prom  iie-C.  OK 


Michigan,  Div. 8  Int.Rep.R.R.C. 2,  Feb.  ’43;  SR7/3867. 


warn 

rHX - ->  Tort,  butyl  HX. 

Ife^C . CH 


Para,  136 


1 :5 :Dinitro-3-nitroso-7-acctyl-(8-ring). 

Fron  4cHc  by  pptn.  with  EtOH 

Michigan  Div. 8  Int.Rep.R.R.C. 13,  Jan.  ’44;  SR7/44/915. 


DPT 


K0C1 

- >  QIGC 
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Para.  \JJ 

H.  12 


NO- 


CH 


.  N- 

1 


2 


.N  7 

Ac  Clio 


CHo 

\ 

3  N- 
I 

I 

CH? 

5^  “  . 

~  iv 


Ac 


no2 

1  :5-Dinitro-3:7-d.iacetyl  (8-ring). 

Fran  CH^NOg 


n.p.  257r 


Univ.  Penn.,  O.S.R.D.  1733  Rep. ,  July  T43;  SR7A-3/448. 


AC2O  +  AcCI 

DPT  - - - — — : — 7”  H.12  in  very  snail  yield 

refill  AO  nuns. 

in  diexan 


Para.  133 

1 : 5--Dini  tro-3 : 7-dimcthyl-  ( 8- ring) 


NOo 


Unstable  in  hot  solvents:  cryst.  fron  AcHe ,  (25°  to  -40°)  . 

m.p.  124° 


Toronto,  7I.R.  16  Rep.,  31  Jan.  f44;  ^77/44/984. 


NHpNOp  in 

aq.  GHgO 


CK-rNHp 

d  z _ ^  1:5-dinitro-3:7-dinethyl- 

( 8-ring). 


> 
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Para.  138/* 


1  :7-Dlnitro-3 :5-dinethyl-(S-ring) 


N02. 

CH^ 


-N' 


CH2  ^.-Mo 
N'^ 


NO' 


■ch2 — n; 


^gh2 

He 


Pract.  cryst.  fron  EtOK-AcHe 


n.p.  108°. 


Toronto,  X.R.  16  Rep. ,  1  Sept.  ’44;  SR7/4V3158. 

6CH20aq  +  2MeIH2 


mm, 


0° 


> 


Dinitrodinethyl-( 8-ring)  2tfo 
+  bisnethyloltetranitro- 
nc thy 1-(S -chain),  3C$ 

(sec  p.  82b). 

Separate  by  fract.  cryst. 


Para.  139 

1  :5-Dinitro-3  :7-dibenzyl-^ 8-ring) 


NOo 


CH' 


N 

1 


N.7 


J$CH 


CIA 


CH' 


■N 


3  N' 


CHc 


NO' 


CH20 


n.p.  150.5°. 


Unstable  in  hot  solvents:  cryst.  fron  cold  AcMe. 

Toronto  X.R.16  Rep.,  31  Jan.  ’44;  SR7/44/984. 

1 :5-Pinitro~ 

^  3 : 7 -dibenzyl ( 8-ring)  + 

1 -Nitro-3 : 5-dibenzyl- 
( 6-ring). 


Separated  by  AcMc  solution; 
6201 5-1 


m^o2 

aq.  CH2O 
0CH2NH2 


see  p.  105. 
91 


Para.  140 
"Kitroso-H. 6" 


NO  2 


N- 

/  1 
CHo 


GH. 


Ac 


3  N 


N  7 


Ac 


CHr 


5 

N 


,ch2 


NO 


1 -Nitro -5-nitroso-3 : 7 -diacetyl- ( 8-ring ) . 


Pron  CHjNOp ; 


Bristol  Res. Rep.  1 17,  Inarch  *44;  A.G. 604-6. 


H.6  — 

2.5  g. 

(see  p.  151 ) 


HNO3 


N2O3 

0° 


nitroso  H. 6 


2.2  g. 


Para.  14-1 

H.8 


1 :3 : 5 :7-Tetracetyl-( 8-ring). 

Pron  EtOH. 


Harvard,  N.D.R.C.  Rep.  ,  Oct.  *4-2;  SR7/3263. 

AcpO  +  trace  AcCl 

H.6 - >  H*8 

heat  in  water  bath, 

(Diacetyl-  dilute,  cone.,  and 

(P.T.  );  K2C03 

see  p.  1 51  ) 

Goes  better  in  CHCI3  solution. 


n.p.  224-°. 


tup.  157°. 


(yield  20-3$). 
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Para.  1 42 


X 


' DERIVATIVES  OF  3 :  7^EIIDOIIETHYLENEcyclo-2 :  6 : 8-TETRAI'ETHYLiENE- 

1:5:  5:7-TETRAMINE .  (,,PENmffiTImEIIiTETRAl,lD^!:,, ;  "PT") 


Also  drawn  in  the  pro jections: - 


and 


CHo —  jt - CHo 

^  ^  "  \ 

HN1  CH2  cNH 

\  •  / 

CH2 _ N - CH2 

7 
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Para.  143 


DPT  (Toronto) 
ENPT 


N02 

\ 


NO2 

1  :  5-Dinitro- (PT) . 

V 

Prom  AcMe,  AcEt,  CH3NO2  or  dioxan,  usual  ra.p.  203-206° 

(Compound  dimorphous;  Q  m.p.  223-224°.  (Stable  at  low  temp.) 

jl  m.p.  200° 

.  (Cornell,  Div.8  Int.Rep. 

R.R.C.1,  dan.  '43; 
SR7/3748) 

Toronto,  C.E.12  Prog. Rep. ,  Feb.  '41 . 

Prog.  Rep. ,  Nov.  '41;  SR7/1173. 

Hexamine  nitrolysis,  collect  RDX  and  neutralise  mother  liquor  to  pH  5.6 
(first  used  ammonia  for  neutralisation,  but  any  alkali  will  do) 

_ ^  DPT 

(up  to  20^) 


DPT 

up  to  iyp. 


SR7/2440) . 


Toronto,  C.E.12  Prog. Rep. ,  31  Dec.  '41;  SR7/1438: 

X.R.16  Prog. Rep. ,  15  Jan.  '43;  SR7/3721 . 

NHpNOp  dissolved  in  aq.  CH2O  neut .  with v 

MH3  to  pH  " 

(l  mole)  (CH2O,  6  moles)  5.6 

Toronto  C.E.12  Prog.Rep.  Nov.  '41;  SR7/1173- 

AcoO 

HADN  _ 1 _ -  DPT 

4  days  ca  3  CP 

(Hex. dinitrate  watch  temp.  3Q^ 

because  may  get 
out  of  hand. 

(Checked  by  Perm.State,  H.D.R.C.Rep.  274,  June  '42; 
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Para.  144 


DPT  (Continued ) 

McGill,  C.E.53  Prog. Rep.  1  Jan.  '42;  SR7/1436. 

AcpO 


liADN 


DPT 

better  yield  but  more 
difficult  to  purify  than 
by  Toronto  method. 


Harvard,  N.D.R.C.  Prog. Reps.  Aug.  '42  and  Oct.  '42;  SR7/3263. 

mixture 


HADN 
(1  mole) 


DPT 

3$. 


2  Ac20  +  2  HQAc 

plus  trace  of  HC1  or 
AcGI 

7  hrs.  at  30° 

(Soe  also  Univ.Penn.  C.G.R.D.Rep.  1733,  July  '43;  SR7/43/448 ) . 


Harvard,  N.D.R.C. Prog. Rep. ,  Nov.  '42;  SR7/3342. 

2  moles 


H.2 


->  DPT 


(See  p.  170) 


Ac0N02;  -35° 


3C$. 


Toronto,  X.R.16  Prog. Rep. ,  15  Jan.  '43;  SR7/3721. 

aq.  HpSO^  (9$) 


HADN 


at  8-1 5°;  drown  and 
neutralise  with  ammonia 
to  pH  6. 


DPT 


3158. 


HADN  +  3^o  aq.  H2SC4 


— O  RDX  (14  per  cent)  ■ 

DPT  (35  per  cent). 


Cornell,  Div. 8  Int.Rep.  R.R.C.3,  March  '43;  SR7/4179. 


PHX - 

(See  p.  132) 


slow  evaporation  of 


EtCH  solution 
(14  days) 


- >  DPT  (2 2$). 


Cornell,  Div.  8  Int.Rop. ,  R.R.C.4,  April  '43;  SR7/4180. 


MeHX 

(See  p.  133) 


slow  evaporation  of 
KeOH  solution 


DPT 
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Page  145 

DPT  (Continued) 


EtKX 


slow  evaporation 


->  dpt 


of  EtOH  solution 
Univ.Penn. ,  Div.8  Int.Rep. ,  R.R.C.5.  Hay  '43;  SR7/4766. 


H,  1 


e  ,4  T 

(Hclo.  -Me  J4NO3 , 
see  p.  164) 


4  moles 


A0OKO2 


DPT  • 

in  low  yield 
+  1.SX. 


Bristol  Br.Rop.  28,  Oct.  *43;  A. C. 5058. 


Crude  PCX 


Methylol  PCX 


triturate:  ■with 
water;  collect 
inert  residue 
and  fract. 
cryst. 

heat 


DPT 


->  ’  DPT 


Toronto,  X.R.16  Rep. ,  31  Jan.  !44;  SR7/44/984. 


© 


aq.  CH2O  +  NH2NJ2  +  OH2  (nt'j 


DPT 

97fo  yield. 


Sheffield  Rep.  44,  March  ’44;  A. C.  6045. 


NaHCO? 


MEDNA.  +  CH20  aq 
1.3  g. 


Mi2fN03 

room  temp,  for 
17  hrs. 


DPT 


MEDNA 

0.3  g. 


dissolve  in 


2N 


NS,  OH  aq. 


0.7  g.  crude. 
0.3  g.  recry st, 


DPT 

Oo. 


03  g. 


Crude  PCX  (1.3  g.  ),  shake  with  H20  and  filter; 
filtrate  +  NaliCO^ - -  3-  DPT 

0.2  ff_.  r V  l/l <: , 


c6 
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Para.  U-6 


DPT  (Continued) 

Toronto,  X.R.16  Rep.,  1  Sept.  SR7/44/3158. 

HoO  at  0°  DFT  * 

I  EDNA  +  3CH20  +  NH3  - = - 5 - > 

treat  crude  prod,  with  55S  yield. 

EtCIi-AcMe. 

(Done  independently  by  Sheffield  workers:  see  Sheffield  Rep.  44-). 

DPT  (IQ?  yield) 

+  methylol-POX  (6$). 

(see  Toronto,  X.R.16  Rep.,  1  Sept.  ‘4V;  SR7/W3158). 


3CIl20aq. 


NaOII 


Toronto,  X.R.16,  Panadiau  P^p.Res.EXtrara.Summry,  April  *44} 


SR7/44/174-7. 


NH^ROj  +  CH20  +  Ac20  +  HOAc 


->  DPT  (IQ?) 

+  small  amts. 
RDX (3 ) ,  ESX  and 
TEX. 


Toronto,  X.R.16  Rep. ,  1  Sept.  !4 4;  SR7A4/315S. 


HADN 


60  parts 


75  parts  HNO3  at  70° 
for  1 68  hrs . 


ppt.  P.S. 1 .Neut. filtrate 


DFT  (3Q? ). 


25° 


Ross  Reaction 


1 9  hr3. 


->  'IQS  DIT. 

+  1 .4$  TEX. 

+  5.2$  rdx(b) 

+  IQ?  STX. 


-> 


(NO  20CH2  )  2NN0  2  +  NH/.NO3 


2GH2°an  „  DPT  (6C$). 

- 

neut.  to  pH  8 

(Na2003) 


Cal. Tech. ,  Div. 8  Int.Rep.R.R. C.  22,  Oct.  !44;  SR7/4A/3502. 

Chromatography  of  DFT. 


*  Crude  product  probably  contains  methylene  bis  (3 :5-dinitro-(6-ring)~1 ~). 

Treated  with  EtOH-AcMo  - >  conversion  to  DPT  and  leaves  amorphous  residue, 

m.p.  1  -4-1  °  (see  p,  103a). 
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Para.  la, 

1 : 5-Dinitro-3 :7~endoethylidenc-(8~ring ) 


1 :5-Pinitro-9-mothyl-(P.T. ) 

From  EtOAc,  m.p.  1 75C  •  (residue  remains  at  2Z^5°) 

Toronto,  X.R.16  Reps. ,  31  Jan.  ‘2*4;  SR7AV984 :  1  Sept.  «44;  SR7/44-/3153. 


kh2no2  ) 

.  .  )  aa.  CHpO 

aq.  CHrJHO  (7CfO)  1  _ -  1  :5-dinitro-3 :7- 

)  ^  endoethylidene-( 8-ring), 

an.  NH3  (l<$)) 


Para.  1 48 

1  ;9-Dinitr0so-(P.T.  ) 


m.p.  207° 


Griess  and  Harrow.  Ber. ,  1808,  21,  2737* 

Mayer.  Ber. ,  1888,  21,  2883. 

Duden  and  Scharff.  Annalon,  1895,  288,  218  et  spg. 


Duden  and  Scharff. 

Add  excess  NH?  aq.  to  GI^O  aq.  and  treat  with  2  moles  KaN02  and  HOAo. 


Michigan,  Div.8  lint. Rep.  ,  R.R.C.13,  Jan.  ‘14;  SR7Al/915. 

Hex. - -  --jI02  -q>  dinitroso  (P.T.  ) 

pH  3  to  5 

Bristol  Res. Rep.  1  29,  June  *44;  A. C.  6486. 

virorous 

RHHNO3  +  NaN02  +  aq.  CH2O - --  >  dii,ltroso~(P.T.  )  in 

Reaction  small  yield. 
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1 :b-Dichloro-iP.  T.  ) 


Prom  H2O  and  ether,  m.p.  78 


Uelepine  :  Bull,  soc.  chim.  .  1911,  (4),  J?,  1025. 

Hexamine  in  H2O  - -  - Dichloro  P.T. 


Para.  1 50 
1 :5-Diamino-(P.T.  ) 


Not  isolated. 


Duden  and  Scharff,  Annalen ,  1895,  288,  218. 


Dinitroso-(P.  T. ) 


Na/frg 


Diamino-(P.T.  ), 


cold 

h2o 


isolated  as  (a)  dibenzylidene  derivative,  from  EtOH. 


m.p.  226 -7° i 


(b)  bis-o-hydroxybenzylidene  derivative,  from  CHClj -ether. 

m.p.  213°. 


Also  made  derivatives  from 


and  0-CH^CH-CH=O . 


Prom  EtOH,  m.p.  134°. 


Prom  EtOH,  m. p.  207°. 
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Para.  151 

H.6 


1 : 5-Diacetyl  -  (P.T.  ). 

Prom  EtOH,  m.p.  191C. 

Harvard,  N.D.R.C.Rep. ,  Oct.  >42;  SR7/3263. 

Ac20  (2.5  moles) 

Hex.  ,in  CHCI3  - — ^ - >  H.6  (M$). 

(boiling ) 

Hex.  in  2  parts  AC2O,  2  hrs.  *  standing,  then  add 
5  vols.  ether.  Lower  oily  layer  deposits  H.6  (1C fo). 

Compound  prepared  by  Dominikiewiez  (Chem.Abs.  ,  1936,  30 1029)  by  Ac£ 0  on  Hex. 
is  probably  H. 6. 


Para.  152 

H UZ 


EtCO 


1 :5-Dipropionyl-(P.T. ).  m.p.  133°. 

Univ.Penn.  ,  Div.8  Int'.Rep.  ,  R.R.C.8,  Aug.  ’43;  SR7/43/391 ,  refer  to  this 

compound,  which  presumably  was  made  earlier,  probably  by  a  method 
analogous  to  H.6  preparation  (p.  151). 

H. 17  does  not  yield  a  picrate. 
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For.'  .  1  !32A 


II.  6  Piero to 


1  : 5 -D iace tyl- (  P. T . )-3-picrate. 


From  reaction  mixture  and  washed  with  hot  EtOH.  m.p.  1 35*"  . 


Bristol  (private  communication  from  Messrs.  T.  II.  Sevan,  M.  E.  Foss, 
N.  H.  Woodbury),  Oct.  *44. 


K.  6  iii  hot  EtOH 


hot  sat. 

"  / 
EtQI  solution 
of  picric  acid: 
cool  slowly 


H. 6  picrate. 

(purify  by  extraction 
with  hot  EtOH). 


Found :  C , 

C15I119W7°9 


40.4;  H,  4.27;  b,  21.0. 
requires:  C,  40.7;  H,  4.31;  IT, 

See  p.  21 6  for  other  products 


9  o  or£ 

from  H. 6 


and  picric  acid  reaction. 


Parr..  1,93 

1  :3-~1irelhyI~(P,.?.  ,  picrate 


From  AcOII, 


m.p.  195°. 


Knudsen,  Bex-. .  1914,  47  ,  2694. 


(NH^'jSO^  +  aq.  CiIpO 


picric 

acid  ’  above  picrate . 


62015-1 


1 01 


Para.  1 54 


H.19 


1 :5-Dinitrc-3~moihyl-(?.T.  )-3-nitrate. 

hashed  with  water,  ZtOIi ,  ether.  n. p.  142-143°. 


Univ.Penn. ,  Div. 8  Int.Rop. ,  R.R.C.5,  May  ’43;  SR7/4766. 

U.S. A.  -Canada.  RDX  Committee  Hooting,  June  *43;  217/4956. 


H.  1 8  - 

(Hex.Hetho- 
nitrate ) . 

(Gee  p.  164) 


HNO3 

-10° - 


H.19. 


(Yield, 


66  per  cent). 


See  also,  Univ.Penn.  O.S.R.D.  1733  Rep.,  Juily  *43; 


q-n— 


/43/Vf8. 


Para.  1 55 


Nitrcso~H, 19 


1  -Nitro-5-nitroso-3~methyl-(P.T.  )-3 -nitrate 


(not  recryst, ,  wa.3h  +  1^0,  Kb  OK  and  ether,  m.p.  128-130°). 


Bristol  Res.  Rep.  117,  Harch  '44;  A. 0,6046. 


T.r  j  o 
i-1.  Jo 


HNO3 


nitroso  H.19. 


(See  p.  164) 


N2°4 


0° 
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Pars .  135A 


il,  O  r . '  i  0 • 


salts: 


JIO 


\ 


CH  - 


*‘7 


.  it 
1 


■  CH- 


Olio 


CH- 


5 


••U\ 

v:y 


2fe 


■3 1  / 


CH- 


X 


3 


Ac 

1  :5-Diacetyl-o-methyl-(P.T. ) -3 -salts. 

Bristol,  (private  communication  from  Messrs.  T.  II.  Sevan,  M.  E.  Foss, 

N.  H.  Woodbury),  Oot.  ’44. 

X  =  I. 

From  Me  OH  m.  p.  1 80-1 1 

reflux  iai 


H.b  +  Me I 
X  =  NO3 


Me  OH 


From  MbCH 
H.6  mothiodido 


X  =  picratc. 


From  II  o0 


in  JleOII 


H.6  methiodide. 


ApNOr 

- ^  11.6  methonitratc. 


m.p.  1  81  -2C 


m.p.  199  . 


Para.  1 56 


11.23 


vti  I 
NOj  | 


He 


CH  r 


IL  6  methiodide 
or  TRotho- 


/ 


CI120Ao 


i'l  . - Cn r 


..CH, 


D  in 


CHr 


3  /• 


CHo 

d ; 

J  1:0, 


in  HpO 


add  sat* 
aq.  picric 
acid 


H.6  met  ho  -picrato , 


JNO3 


1; 


e 

chp  1 


<=> 

N03 

Clip  ^  0  dlpOAc 
3  'N 


or 


CH- 


N- 


7 


CHo 


5 

N 


dip 


Me 


1  :5-Dimethyl-1-aoetco:yrcethyl-(i,T.  )-1  : 5-dinitrai 


;c 


or  1  :3-Bimetliyl-3-aectcxyTic thyl-(p.T*  )-1  :3-dinitrate. 
Dissolve  in  HoO  and  rut.  with  KOAc. 


m.p.  192c 


Univ.Fenn. ,  Div.O  Int.Rep.R.R.C.5,  May  43;  SR7/4766,  and 

Univ.Ponn. ,  Div. 8  Int.Rep.R.R.C.6,  June  43;  SR7/4879. 

See  also  Univ.Fenn. ,  O.S.R.D. Rep. 1733,  July  43;  SR7/43/448. 

11.10(12  gj  2  moles 

+>  r  4) - 1  H.  so. 

(Hex. -Me  4NO3  Ac0K02  3.6  g.  (crude ). 

sec  p.  164)  at  18°  1.3  g.  (pure) 
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Para.  157 


,rT 

iii. 


DERIVATIVES  OP  HEXAMETHYLENE  n,ETRAAIIHE 


Para.  156 

"Iiexamcthylene  tetramine" 

"  (llexamine)  " 

"Hex. " 


Sublimes  with  partial  dccomp. 
on  heating. 

prom  water  or  ethyl  alcohol. 

Beilsteins  Handbuch,  I,  584. 

See  parti owlarly  Dudon  and  Soharff,  Annalen .  1895,  288,  21 8  for  chemistry'. 

NI13 

aq.  CHoO - llexamine. 

Dickinson  and  Raymond,  J.A.C.S. .  1923,  41,  22  and  T/yckoff  and  tore;/,  Zcit.Krist 
193’-,  89,  462  for  X-ray  crystal  analysis  giving  proof  of  structure. 
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Para,  159 


IIAiaN. 

Hexamine  mononitrate 


Kex-1 -nitrate 


m.p.  1 56-1 68c ,  according 
to  rate  of  heating. 


Cambier  and  Brochot,  '  ull.soc.chin.  ,  1095>(3)>  13*  392. 


Harvard,  IT.D.R.C.Sop.  ,  Oct.  '42;  SR7/3263. 

1  equiv.  7Q%>  HNO3 

Ilex,  in  water  liAiU . 

cold 

(1st.  Harvard  prep.  in  Hay  '2*2). 


Liichigan,  Div.  8 

Int.Rep.  R, 

.R.C.12,  Dec.  '43; 

SR7/44/508. 

Hex. 

+  NK4KO3 

dies,  in  warm 

HOAc  and  cool 

/  jtiAki11 

1  4  £. 

CO 

GQ 

Co 

Bristol  Res.P.ep. 

113,  Jan,  1 

r2°3 

lt4;  A.  0.5739. 

Ilex. 

- >  HAMN 

CllC13  12(./j  yield 


(probably  not  a  primary  product) 


6201 5-1 


105 


Para.  1 60 


H examine  Picrate 


m.p.  178-179° 


Moschatos  and  Tollens,  Annalen .  1893,  272 ,  285. 

aqueous 

Hex. - >  Hex.  picrate. 

picric  acid 


Harvard,  N.D.R.C,  Rep. 


H.3 


Oct.  'b2;  SR7/3263. 


boil  with 
EtOH 


->  Hex.  picrate. 


Para.  1  61 

Hexamine  Styphnate 


From  CHy.'Cq  m.p.  197° 


Toronto,  X.R.l6Rep. ,  31  Jan.  'kl f;  SR7AV984. 


aq. 


Hex. 


stvphnic  acid 
(l  equiv. ) 


Hex.  Styphnate. 

100,$  yield. 
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Para,  1  62 


H examine  Mitrourethane 


z) 

0 

Et02C  -  I  =  N 

’  N  0 


From  EtOH. 


•r.p.  136-13?'° 


Bristol  Br.  Hop.  29,  Oct.  '43;  A. C. 5039. 


H02-lN;K-CC2Et  in  aq,  CH20 


- - >  Hex.  nitrour ethane . 


an. 


He;:.  +  i;02.HH.C02Et 


ind  evap. 


— H  'ox.  nitrourcihane . 


Para.  1  63 

Hexar-iine  Hethiodide 

H 

CH2 

1  -Methyl-  (Hox. )  -1  -iodide. 

Prom  EtOII  m.  p.  1  90° 

7/ohl,  Ber.  ,  1886,  1_9,  1843* 

Univ.Penn.Div.8  Int.Rep.  R.R.G.5,  May  '43;  SR7/4766. 

reflux 

Hex. - >  Hex.  nethiodide. 

Mel  +  MeOH 
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Paras.  1 6>+,  1  65 


H,1 6,  (11,20), _ (H.l) 


Me 

t,S3{  MSi- 


XH2. 


‘•'N- 


CHp 


,N 


CHp 


1 -Methyl- (hex. ) -1 -nitrate 


"Ilex-methonitrate" 


Frcm  EtO' 


.P.  190° 


Kl.  p 


Hahn  and  "Valter,  3er.  ,  1  921  ,  PL,  153'!. 


Univ.Ponn. ,  Div.8  Int.Rop.R.R.C.4,  April  '13;  SR7/41 SO. 


Hex  +  MeCIT 


-i>  H.l  8 


HOAc 


Hex  +  DPT 


-v>  Hi  18 


Univ.Penn. ,  Div.8  Int.Rep.R.R.C.5,  May  '43;  SR7/4766. 

Mel 


Hex.  in  boiling  MeOII 


then  AghO^ 


H.l  8 


(Eest  laboratory  preparation) . 


dissolve  in  hot  HOAc  or 


JI.  1 9 


hot  Cii-NOp 


-/  i 


:.20  +  ch2o 


H,  20  forms  a  picrate,  m,p.  205°. 

Mixed  m.p.  H.20  -  H.l 8,  no  depression. 

Mixed  m.p.  11.20  picrate  -  P.S.2,  no  depression. 

11.20  is  H.l 8.  (U.S.A.  ,  Canada  RDX  Committee  Meeting,  Juno  '43 


SR7/4956) 


(Seo  also  Univ. Penn. Rep.  O.S.R.D.  1733,  July  '43,  SR7/43/448) . 


Cornell,  Prog.Rep.  O.S.R.D.  1803,  Sept.  ’43,  SR7/43/876. 

HOAc 

H.l  9 - 7  H.l  8 
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Para.  165 

II.  18  (H,20,  H.1)  (Continued) 


Bristol  Prog. Rep.  Sept.  *43. 

Bristol  Br.  Rep.  36,  Jan.  *44;  AC. 5725. 

Bristol  Res.  Rep.  129,  June  '44;  AC. 6486. 

reflux  with 

HABN - >  H.  1 8 

H2O  or  MeOH  or  EtOH  or 
isobutyl  OH. 

HAH!  - ^  H.1  identical  with  H.1 8 

CKCl-z  extraction 

Univ.  Penn.  Rep.  O.S.R.D.  1733,  July  1943;  SR7/43/448. 


Para,  1 66 

P.St2 


© 

0 


no2- 


r'V  -no2 


1 -Methyl- (Hex) -1  -picrate . 
"Hex.-mcthopicrato" 


m.p.  210-215° 


Hahn  and  Halter,  Ber.  1886,  1_9,  1510 

IJ02 

Hex,  +  Me0-<^  ~ ^^_N02  - 5.  conpd.  m.p.  210°. 

1 —  — 

N02 

Penn.  State,  Div.8  Int,Rep,R,R,C,2,  Peb.  *43;  SR7/3867. 


DPT 


picric  acid 


-4  P.S.  2 


Univ. Penn. ,  Div.8  Int.Rep.R.R.C.4,  April  '43;  SR7/4180. 

picric  acid 

H.1 8  — - - ^  P.S. 2 

Univ. Penn. ,  O.S.R.D. Rep.  1735,  July  *43;  SR7/43/44S. 

P,S.2  is  Ilex-methopicrate. 
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Para,  1  67 


liexamine  Ethiodide 


Clio  CH2 


1 -Ethyl- (Hex . ) -1 -iodide . 


n.p.  141-143° 


Yiohl ,  Bcr. ,  1886,  19,  1344  gives  i,i.  p.  133° 

Delepine,  Pull  soc.chim.  ,  |  3  ,  13,  356  gives  ..up.  146° 

Univ.penn. ,  Eiv.S  Irt.Rep.  Ii.R.C.10,  Oct. 

boiling 

Hex.  +  EtI - > 

HoOH 


'  43 ;  SR7/43/923. 
\ 

e 


& 


Et-  (ilex) 


Liceond  crop  - ;>  m,p,  154-156° 

and  is  different  compound, 
not  identified. 


Para,  168 


"liexamine  Ethonitrate" 


1 -Ethyl- (Hex, ) -1 -nitrate 


Usually  just  ether  v/ashed, 

but  can  be  crystd.  from 
IIcOH. 


in.p.  135° 


IJniv.Penn. ,  Div.8  Int.Rep.  R.R.C.9,  Sept.  '43;  SR7/43/924. 


in  EtCH,  and 


Hex.  +  EtI  +  AgII03  - 
(as  for  H.18) 


ppt.  with  ether 


,0  , 

Et-(l?ex.) 


0 

NO3 
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Para.  1  69 


H.30 

PS. 2  (Et) 


1  -Ethyl- (Hex. ) -1  -picrate . 
"Hex  amine  ethopicrate" 


Prom  MeOH  m.p.  1  66-1  68c 


Univ.Pcnn. ,  Div.8  Int.Rep.R.R.C. 9,  Sept.  '43;  SR7/43/924. 

Div.8  Int.Rep.R.R.C. 10;  Oct.  '43;  SR7/43/925. 

picric  acid 


(+>  '  e 

Hex. -Et  I 


in  L'eOH 


in  jl.IcOU 


H*30 

59fj  yield. 


Paras.  170,  1 7 1 

H.2 


AcMI-CII2 


1  - Acetaraidomethyl- (Hex . ) - 1  -nitrate . 


Dies,  in  equal  weight  of  H^O  and  add 

4  vols.  of  EtOH - cryst.  m.p.  I68-I830 

according  to 
rate  of  heating 
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Para.  170 


H.  2  (Continued) 

Harvard  N.D.R.C. Rep.  May  *42; 

N.D.R.C. Rep.  Oct.  » k2 ;  SR7/32 63. 

AcpO  ,  . 

•  HAMM  - >  H, 2  (snail  yield) 

room  temp. 

1  mole  tMO^  H. 2(305) 

1 . 5  moles 
AC2O 


Hex.  in  boiling 

chci5 


Michigan,  Div.8  Int,Rep,R,R.C.3>  March  '4-3;  SR7/V179. 

HAMM*  +  CHoO  +  NH2Ac - >  H.2  (57$). 

(*  or  Hex.  in  HOAc  and  add  7^  aq.  HiTOj  in  HOAc) 

HAMM  +  HOCH2.NIIAc  - >  H.2  (60-70,7) . 


HAMM  +  HHX*  +  NH2Ac - ^  H.2 

(*  presumably  acting  as  source  of  &i20) . 

Agio, 

H.2  Cl - - - II. 2  (quant.) 

(sec  p.  172) 


Univ.Penn.  Div,8  Int.Rcp.R.R.C,3>  March  'A3;  SR7/41 79 


H. 6  +  HADN 


H.2 


(l 25fj  on  HADN). 

(See  Univ.Penn.,  0.  S.R.D.  Rep.  1733 ,  July  '43;  SR7/43/44-8,  for  review) . 


Para.  1 71 

Michigan,  Div.8  Int.Rep.R.R.C.1 2,  Dec.  '1+3',  SR7/44/508, 


Hex.  +  NK^NO,  in  IiOAc  (200  cc.  soln.) 


(28  fi.)  (16  g.) 

ppt.  H.2  - 

(32  g.)  CrySt* 

68 77 


■>  H.2 


(21  g.) 

45^ 


Ac20(45  cc.) 
at  35° >  5  mins. 
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Para.  172 


H.2  Cl 


AcNH  - 


Cl 

I±> 

ciio  -  n: 


ch2 


cn2 


ch2  ciio' 

V'IT^ 

CII2 

! 

Ml' 


.II 


,CII2 


1  -Acetemidomethyl-  (ilex)  -1  -chloride. 


From  StCH 


m.p.  188-189° 


Michigan,  Civ, 8  Int.Rep.R.M.C.3,  March  'A3 ;  SR7/4179. 

nitron  Cl 


II.  2 


H.2  Cl 
( quant . ) 


Para.  173 
II.  3 


CK2 


Ac.lCt-CHo  -  N.. 

e  Vs 

0 

V  CHp 


N 


CII2  CHp 


N02" 


Yno2 


/> 


CH2  dl2 

N- 


Y 

ito2 


1  -Acetanidomethyl-(Hex) -1 -picrate. 


(Cannot  be  recrystallised  because 

H.3  — hoiling - ^  Hex.  picrate) 

Eton 

Harvard,  N.D.S.C.Piep. ,  Oct.  '42;  SR7/3263. 

Michigan,  Civ. 8  Int.Rep.R.R.C.3,  March  '43;  SR7/4179. 

picric  acid 

II.  2 - - - >  H.3 

in  aq.  EtOH 


Univ.Penn. ,  Civ.8  Int.Rep.R.R.C.3,  March  '43;  SR7/4179. 

picric  acid 

II. 2  Cl  - - - H.3 


m.p.  190° 
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Para,  174 


H.5  (Harvard) 


Propionic  Ii,  2  (Michigan) 


NO3 


e 


EtCO-NH-CHo  © 


.QL 


N " 

CHp  CH2 
N 


Clip 


CH2 

I 

N  ^ 


1  -Propionamidomethyl-  (HC1 )  -1  -nitrate. 


From  EtOH. 


ch2 


m.p.  1 60°  (1st  prep. 

Harvard) 

"180°  or  higher" 
(Michigan  prep.), 


Harvard,  N.D.E.C.Rep. ,  Oct.  '42;  SR7/3263. 

(EtCO) 20 


HAMN 


2  hrs.  at  50° 


H.5 


(snail  yield) 


Michigan,  Div.8  Int.Rep. ,  R.R.C.3,  March  ’43;  SR7/4179. 


Hex.  in  propionic  acid 


LC0.NH2 


ch2o 


stand. 


H.5 


HAIM:  +  EtCGIHp  +  CH20;  all  in  aq.  soln. ;  T-^  (40/,) 


Univ.Penn. ,  O.S.R.D.Rcp.  1733,  July  '43;  SR7/43/448. 

EtCO . 0H02 


Hex. 


H.5 


114 
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Para,  175 


Benzoic 


0.  CCC-Cho 


Q. 


©  . 


CHo. 


’  T'J 


CHp  CK? " 


r/ 


£2fe 


CH-2 


Oil? 


1  -Benzainidonethyl- (Hex)  -1  -nitrate. 

From  ?0/  aq.EtOK,  m.p.  1 58-1 59°. 


Bristol  Res. Pep. 96,  June  '43j  A. C. 4540. 

0.CO.ONO2 

Hex.  in  CHClz - ->  Benzoic  H.2. 

J  2 0-3 0°C. 

HO.  CH2.KH.  00.0 

Hex  .mononit  rate - - - ""cnzoic  II.  2. 

in  HO  Ac 

Univ.Penn. ,  Div.3  Int.Bep. ,  E.P.C.15,  March  !2hA;  SP7/44-/1236. 

In  first  method  of  preparation,  the  yield  of  Benzoic  - 
dependent  on  EtOi.  content  of  CITCI^. 


Para.  176 
Benzoic  1.3 


0CO-HK-CH2  ... 


[pi crate]  ®  ^ 


\  ®  I 


-CIi2 . 


CH2  ,  Cllr 


Clip  CII2  CIi2 


1  -BenzauTi.dorr.e+.hyl-(lIex)  -1  -picrate. 


From  Ft  Oil, 


n.p.  1 ‘V-1  %°. 


Bristol,  Res, Hep.  96,  June  '43,  A. C. 454-0. 

alcohol 

.  Benzoic  11,2 - ?  Benzoic  11,3. 

picric  acid 


.1,2  was 
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Fara.  177 


had?; 


0 

?I03 


3H2 


CHo  Ci 
NKy 

f 


0  I  0 

-f  j  HO3 


CII2  CnR 


,0h2 


t 

■HH 


Hex. -1 : 5-dinitrate. 


ni.t>.  1  62c 


Hale,  J.A.C.S. ,  1925,  47,  2754-, 

2  e euivs .  JO/,  HI  10  3 


T-T, 


'ex.  in  H2O 


at  0° 


->  i-iadi; 


Michigan,  O.S.R.D.Rep.  820,  1 5  Aug.  '4-2;  SR7/2982. 

1  %  excess  60/  aq.HI  O3 

Hex.  in  aq. - 1 - ->  HADN 


(25.5;') 


temp.  1  5° 


Q? 


3;  yield. 


McGill,  X.R.6  Prog. Rep.  ,  Hay  '4-3;  SR7/44-35- 

in  IlOAc  at  35° 

CII20  +  NHikN03  - >  IIADII 

(35/0- 


Bristol,  Hr. Rep.  36,  Jan.  '44-;  A, 0.5725- 

70;,”  aq,  ENO3 


Hex. 


or  HNO3  IIC Ac 


->  HADN 

(97;:  yield). 


Bristol,  Res. Rep.  129,  June  '4-4,  A.C.  6/86. 

7Q  ;  aq.  HHO3 


NII4OAC  +  aq.  CH2O  — 


in  HOAc 


NH4ITO3  +  CII20 


>  HADN 


->  HADN 


I  A  - 

I  I  VJ 
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Para.  1 73 


Hexamino  nitrate  acetate 


3 

NO3 


,CH2 


©NH 


CHo  Clip 


.  \  0 

mi©  r  cac 


CHc 


Clip 

I  > 

N 


Cli 


ll2 


Hex-1  -nitrate-5-acetate. 


Dry  at  room  temp. 


Y/arming 


->  loss  of  HOAc  - >  HAMM 


Michigan,  Div,8  Int.Rep.  H.R.C.12,  Dec.  'M3;  SR7AV508. 

excess  HOAc 


Hex.  +  Hli^KO^ 


keep  overnight 


-D>  Hex. ,  KNO^,  HOAc 

separates  cryst. 


.Para,  179 


11.26 


Me 


\ 


CH2. 


0  \  1 

NO3 


CH 


CHc 


2  CH2' 

CHr 


HI 


.0 


II 


CHr 


3 


NO: 


1  -Methyl-  (ilex. )  -1  : 5-dinitrate . 


Product  washed  with  HOAc  and  ether  hut  not  recryst. 


nup.  150° 


Univ.Penn.,  Div.8  Int.Rep.R.A.C. 5,  May  'A3;  SR7/M766. 


IH 10: 


ii 


1.18 


->  H.26. 


100/  yield.  (lioO  soluble), 


in  IIOAc 
20° 


(See  Univ.Penn.,  O.S.R.P.Rep.  1733>  July  'M3;  SR7/M3/MM3) . 
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Para.  180 


BOX  (McGill) 

Stabiliser  Compound  (3ristol) 


1 : 5-Dimethyl- (Bex. )-1 : 5-dinitrate . 


ppt.  frcm  70/'  HNO^aq  +  MeOH,  m.p.  193°  (Bristol) 

m.p,  188-189°  (McGill) 

McGill,  X.R.4  Prog, Report,  1  June  '1+3;  SR7/':-908. 

©  1  0 

Hex.  +  MellHj  r  KO^  in  IIOAc.  Add  (EtC0)20,  then  mOy 

Start  at  room  temp.  Temp.  rises  tc  45°.  Ppt.  collected  after  1  hr. 
(10  g,  from  14  g.  Hex.). 


McGill,  X.R.4  Prog.Rep. ,  1  May  '44;  SR7/44/ 

C,  H,  and  N  analysis,  and  suggest  structure. 

Bristol,  Res. Rep.  129,  June  '44;  A, 0.6486. 

Methyloiamine  Nitrate - IV. "Stabiliser  compound" 

MeOH 


1 : 3 : 5~Trimethyl-  (6-ring) 


Formula 


/  ,  ©I0 

ch3(oh2)3n2  J  no3 


X 


ch2o 


nh.no, 

4  3 

Then  add  70/  aq. 

HN03 

suggested  from 


"Stabiliser  compound" 

28/: 


© 


,  H,  N  arid  H03  analysis. 


Suggest  x  =  2;  compound  is  probably  1  : 5-dimethyl- (ilex.) -1  : 5-dinitrate. 
Compound  gives  a  picrate,  m.p.  211-213°  (l : 5-Dimethyl- (Hex.) -1 : 5-dipicrate) 

McGill,  X.R.4  Prog.Rep.  ,  1  July  '44;  SR7/44/2740. 

20  cc.  (EtC0)20 

H.  18  +  MeNHxN0, - >  BOX 

J  ^  1 0  cc.  HOAc 

1  g.  0.5  g.  at  45-5°°  for  45  mins.  82y 
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Para.  1S0A 
BOX  (Continued) 

X.R.4  Pro  j. ,  C.E.R.  Extramural  Summary  21,  June-Aug.  '1  (A;  SR7/44/31 56. 

Mel 

H.  1 8 - >  1  :  5-Bimethyl-  (Hex. )  -1  -nitrate- 5- iodide 

in  EtO!; 

(m.p.  197-202°). 


AgHOi  picric 

_ L_>  3CX _ >  BCX  pi  crate. 

acid 

aq. 

EtOH 


(These  reactions  are  under  independent  investigation  ( 
in  7iristol)  . 


McGill,  X.R.4  Prcg. Hop. ,  1  Sept.  '44 j  SE7/44/359 6 

The  pi  crates  made  by  the  3  methods  arc  identical  (X  Rays)  . 
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Para.  181 


XII 


DERIVATIVES  0?  ET>gIITKEDI/I.gTIH: 

nh2  -  cn2  -  cn2  -  kh2 


Para.  182 
EDNA 

KOo  N02 

T  « 

MI  -  CH2  -  CH2  -  MI 


N:N*  -Dinitroethylenediaraine . 
E  thylen  edinitr  amin  e . 


m.p,  177-179° 


A  review  of  the  very  extensive  and  specialised  literature  devoted  to  EDNA  is  out¬ 
side  the  scope  of  this  work , 

Three  methods  of  preparation  from  ethylene  diamine  are  indicated  by  Haworth, 
Laribertcn  and  Woodcock  in  their  review  (A.C.5053),  Sheffield,  0ct.*43. 


CHoMIc 

I  ~  - 

CH2NH2 


HKO3 


/  CI-2-  EEc  Ac20  ch2_n 


CHf-NH-COfEt  m^03 


NO  2 

gfi2-n  c 

Ao 

NO2 


x 


Ac 


NH4OH 


-> 


CHp-NII-COpEI 
CHp-NEI . 


HpSOi, 


CO 


CH2-HH' 


N02 


Para.  1 83 
N~ Acetyl  EDNA 


NOo 

1 


NO 


,2 


Ac  -  N  -  Cii2  -  CH2  -  MI 

Toronto,  X.R.16,  Canadian  Exp.  Res.  Ec trainer ,  Summary,  April  ’Mfj 
SR7/4A/17A7. 

AcpO 


EDNA  +  aq.  CH2O 
+  HI  2  Ac 


->  N- acetyl  EDNA 
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I 


I 


Para.  184 

N, Hydroxymethyl -EDNA 

N02  ng2 

hoch2  -  ft  -  ch2  -  cho  -  Ah 

N-methylol-N :  N*  -dinitroethylenediamine . 

N-Methylol-EENA. 

Cryst.  from  reaction  mixt.  m.p,  127-129° 

(Hot  organic  solvents  - ^  EDNA) 

Can  cryst,  from  AcMe-petrol. 

Michigan,  O.S.R.D.  Rep.  820,  15  Aug.  *42;  SR7/2982 . 

Sheffield,  Rep.  41,  Feb.  '44;  A. C .5995. 

aq.  CH20 

EDNA - >  Methylol  EDNA. 

100° 

(Characterised  in  Sheffield  as  morpholine  derivative) . 

(Prom  EtOAc,  m.p.  128-130°'  . 

Toronto,  XJR.16  Rep.,  1  Sept.  «44;  SR7/44/31 58 . 

qO 

EDNA  +  aq.  CH20  +  N02NH2  7 methylol  EDNA  Gl%. 

(The  NH2N02  is  not  necessary  far  this  preparation)  . 

Para.  1 85 

N:N*  -Bismethylol-EDNA 

N02 

hoch2  -  n  -  ch2 

Sheffield  Rep.  41,  Feb.  ‘44,  A. C. 5995. 

Not  isolated  from  EDNA  +  CH20  aq.  but:- 

Dimorpholine  derivative  isolated;  m.p.  1 70-1 71  °( from  EtOAc). 

Toronto,  X.R.16  Rep.,  31  Jan.  ’44;  SR7/44/984,  considers  this  compound  as  an 

/ 

intermediate  in  the  preparations  on  pp.  1 86  to  190. 
e.g.  the  preparation  of  Homo  RDX. 


N02 

-  CH2  -  N  -  CH2  -  OH 
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Para.  1 86 


N : N 1 -B is ( ace t oxyme  thyl ) -EDNA 


NO  2  NO  2 

AcOCH2  -  N  -  CH2  -  CH2  -.N  -  CH^OAe 

Prom  EtcH  -  Petrol.  m.p.  83°. 

Toronto,  X.R.16  Rep.,  1  Sept.  '1+1+;  SR7/44/3158. 

1  5  Ac  0 

EDNA  +  aq.  CHpO  +  NH2N02  ^‘-Bisacetcxymethyl- 

(the  NH2NO2  is  not 
necessary  for  this 
preparation) . 

(Called,  "b isaoe t oxyme thylene  EDNA"  in  Canadian  Rep.  ) . 

AOpO 

EDNA  +  2CHoOD  — - - - >  Bisace toxyme thyl-SDNA. 

^  aq  NaOAo;  65°; 

1  hr.  Stand  ^1$, 

for  12  krs. 
at  25° 


Para.  1 87 

1  : 8-Di  ac  e  t  ox  y~  2 : 3 :7~trtnitrO"2 :5 :7~triazacotfme 


no2  no2  no2 

t  «  1 

AcO  -  Cl I2  -  N  -  0H2  -  CIi2  -  N  -  CH2  -  N  -  CH,  -  OAo 

1  2  3  4  5  6  78 

m.p.  98° 


oa.i.  u  cx.  u 

let  temp, 
rise 


EDNA. 


33? 


yrt 


Ppt.  from  AcMe  by  Petrol. 


Toronto,  X. R.  1 6  Rep,,  3'i  Jan.  ’44;  SR7/44/984. 

Methylene-bis-(3 : 6-dinitro— 1  : 3 : 6--triazacyclo heptane )  (  sup.  1  90) 


/ 


NH^NO, 

AcpO 

HNO3 


above  coirrpd.  +  "homo  RBX" 

(see  p.  188) 

Separation  by  fractional  pptn. 


620-i  5-1 
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Para. 1 88 
Homo-RDX 
Hepta-RDX 


1  : 3  '•  6~Trinitrocyclo-v1  : 5 : 6-triazaheptane. 

Ppt.  from  AoMe  +  petrol 


nup.  l65c 


Toronto,  X.R.16  Rep.,  31  Jan.  *44,  SR7/44-/984. 

Methylene^is~(3:6-dinitrocyclo-1  :3s6-tria2aheptane)  (see  p.  190) 
20  moles 


Homo  RDX. 


HNO3 
at  0° 

Also  from  same  starting  material,  using 


NH4NO3  +  Ao-,0  +  HNO, 


->  Homo  REX  + 


1  : 8~Diace toxy-2 : 5 :7“trinitro-2 : 5 :7“triazaoctane 

(see  p.  I87) 


Para.  189 

3 : 6-Pinitro— 1 —me thylcyelo-1  : 3 : 6-tr iazahep  tane 


5ch2' 


4CH2 


no2 

1 

N  . 

6  ^-70F.2 

a  N-GHr 
I  D 
2CH2 

3 

N 

NOo 


•  Prom  EtOAc,  m.p.  1  59c 

Toronto,  X.R.  16  Rep.,  31  Jan.  *44j  SR7/4V/984. 


EDNA  +  aq,  CH^  +  CH7NH2 


above  compd.  in  8j$ 
yield  on  EDNA 
(presumably  via 
1 :4“Bismethylol—EDNA) 
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Para. 1 90 

Methylene-bis-( 3 : 6-dinitrocyclo-l  : 3 • 6— triazahep  tane ) 


GH2' 


ch2 


NO2 
N  _• 


N02 

I 

-N 


-N^ 

1 

NO, 


GHo  CHp" 

I  I 

N  -  CH?  “  N 

1  I 

'CH2  ch2. 


N" 

NO, 


CH, 


■GH2 


ra*p.  205° 


Ppt.  from  AcMe  by  petrol. 
Toronto,  X.R.16  Rep.,  31  Jan.  <44-,  SR7/44/984. 


EDNA  +  OHgOaq 


NO2 

1 

N  .. 


CH2 

GHo 


'N 

t 

NO, 


CHo  OH 
I* 

ch2oh 


(presumed,  not 

« 

isolated) 

methylenc-bis-(3 : 6-dinitrocyclo-1 : 3 : 6~triazahep  tone  ) 

63  per  oent  yield  on  EDNA. 

Para.  1  90A 

3  \  6-Dinitrocyclo— 1  ~o>:a-3  •  6-diazaheptane 
Homo-Cyclonite  Oxide  . 

N02 
N  _ 


CHr 


CH 


CHo 
I  £ 

0 

2  J^2 

NOo 


4HN0^ 


2CH20 


Prom  AcMe  -  petrol. 

Sheffield,  Rep.  A 1,  Feb.  'Vf;  A. 0.3995. 

heat 


Me  thyl ol-EDNA 

5  g.  140-143°,  1 

hr. 


Toronto,  X.R.16  Rep.,  1  Sept.  *44j  SR7/W31 58. 

run  at 


m.  p.  1 54-1  55° 


->  above  oompd. 

0.9  g. 


EDNA  +  aq.  CH20 

(+  NHgNOg) 


above  compd. 
25°  2$ 
and  add  15 
A02O,  digest 
at  165°  (20  mins.) 
and  dilute. 

124- 
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Para.  1  91 


1 : 5~Dlnitro~3 :7~endoethylene~(8~ring) 


NO  2 


CH2' 


7n 


.Nl 


CH  2 
"  OHn 


-CH2. 


ch2 


N' 


CH2 


‘NO, 


Prom  AcMe. 


Toronto,  X.R.16  Rep.,  31  Jan.  >44-;  SR7/Vt/984 


n.p.  14-0° 


Solution  of  NH2.NO2 
in  GH2O  aq 


NH20H2CE2NH2 


> 


1 :5— dinitro-3 :7” 
endoe thylene-8— 
ring. 

4-5$  yield. 


Para. 1 92 


OMTA 


IN - 

0H£^  y-RZ 


oh2. 


7N: 


ch2 

ch2 


oh2- 

gh2 

\ 


.3 

CH, 


n5 


or 


,  N  - CH, 


ch2  ch2 
ch2 


:n 


N 


^  ch2  |  • 
ch2  ch2 


CH2 - N 


"Ootaniethylene  tetrajrdjnen 

(1 :7)-(3:5)  -or  (l  r f3) — (3  =7)  —  Bisendoethylene— (8— ring) . 

m.p.  196° 


Bischoff,  Ber.  ,  1898,  31  ,  3254. 


Cornell,  Div. 8  Int.Rep.R.R. C.1 6,  April  '44,'  SR7/44/1543. 


Ethylenediamine  +  C^O 


->  OMTA. 
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XIII 


Para.  1 93 


DERIVATIVES  OF  TRKETHYLEME  DIAHIHE 

m2  -  ch2  -  ch2  -  gh2  -  hh2 


Para.  1 94 

TMDNA  N02  NO  2 

i  i 

NH  -  CK2  -  CH2  -  CH2  -  NH 
Trimethylene  dinitramine. 

N:H '  -Dinitrotrimethylenediarnine . 

Cryst.  from  II20  or  (ether  +  JleOH  +  m.p.  67° 

'  petrol) 

Franchimont  and  Klobbie,  Rec. Trav. chirn. ,  1888,  J_}  347. 

Michigan,  O.S.R.D.  Rep.  820;  15  Aug.  *42;  SR7/29S2. 


Sheffield,  Rep.  41  ,  Feb. 

NH.  C02Me 

'44,  A. c. 5995. 

N02“N-C02llo 

NHN02 

1 

r  oHoi  ^ 

HNO3 

1 

I  oh  41  , 

103  >  ki. 

2J2 

i 

> 

1  n2J  3 
*  1 

L|  2J3 

NH. C02Me 

N02-IT-C02Me 

nhno2 

Para.  195 

N  :N  *  -Bismethylol-TIZDNA 

no2  no2 

»  t 

hoch2  -  n  -  ci-i2  -  ch2  -  ch2  -  it  -  CH20H 

Cryst.  from  reaction  mixture.  m.p.  88-92° 


Sheffield,  Rep.  41,  Feb.  '14;  A. C. 5995. 

TMDNA  +  warm  aq.  CH2O  - >  N:N'-3ismothylol-TlIDNA. 

Dimorpholine  derivative  (from  EtOAc) ,  m.p.  130-132°. 
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Para.  1 96 


XIV 


DERIVATIVES  OP  TROGER'S  BASE 


Para.  1 97 


Prom  aq.  EtOE 


m.p.  135-1 36° 


Troger,  J.prakt.Chom. ,  1887,  [2,JJ56,  227. 

Spielman,  J.A.C.S. ,  1935,  57,  583. 


-nh2 


aq.  CH20,  aq.  HC1  , 

20  days  room  temp. 
Then  made  allcaline 
with  NHjj  and  steam 
distilled. 


Troger ' s  Base 


Troger' s  Base  gives  a  picrate 


(from  EtOH) 


imp.  188-9°. 
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Para.  1 98 


"Dinitroso  -  Troger's  Base" 


1 :  5*tDinitroso-(3: 4)-(7:8)-Bis(l  * -methylbenzo-4 ' : 5 ' ) cyclo - 
1  : 5-diazaoctane. 

Prom  HOAc  or  J^CH^  m.p.  254-5° 

Troger,  loc,  cit.  see  p.  197 

Spielman,  loc,  cit.  see  p,  197 

NaN02 

Troger's  Base - >  Dinitroso  derivative. 

in  dil.HCI 


Para,  1 99 

"Diacetylr-Troger 1  s  Base 


Ac 


ppt.  from  HOAc  by  II20.  m.p.  286-8° 

Troger,  loc. cit.  ‘see  p.  197 
Spielman,  loc, cit.  see  p,  197 

Ac20 

Troger's  Base  ,  ^  di-Ac  derivative. 
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Para.  200 


"Dibenzoyl-Troger ' s  Base" 

J25.CO 


Prom  jZiCHj  -  EtOH,  m.p.  290-1° 


TrJJger ,  loc.cit.  sec  p.  197 
Spielman,  loc.cit.  see  p.  197 


Troger's  Base  in 
pyridine 


JZSC0C1 

- ■■■■  >  Di-$C0  derivative. 
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Para.  201 


XV 


HISCELIAIBUiS  SUBSTANCES  OP  UNCERTAIN  CONSTITUTION 

Para.  202 

"Ilethvlolamine  nitrate w 

©  |  ©  ©  >  © 

Possibly  a  mixture  of  HOCH2- NH3  >  NO3  +  (H0CH2)2l®2  j  NO3  + 

(H0CH2  \  §03  +  CH2(%3  f  §03)3 

Bristol,  Res. Rep.  129,  Juno  ’4 4;  A. C.  6486. 

CH2O  +  solid  NH4N03  - ^  clear  liquid  "methylolamine 

nitrate " 


Paras.  203.  204 
F.S.1 


Probably 


^0 — CH2^ 
CHo  1  3N' 


.NO2  . 


M 


no2 


'v'CH2 —  0' 


ch2 


3 :74Dinitrocyclo-1  :5-dioxo-2 :4:6  : 8-tetranethylone-3 : 7-diamine 

m.p.  259-264°  (Perm.  State  ). 
Prom  AcMe  263-264°  (Toronto). 

Penn. State,  Div.  8  Int.Rep.R.R.C.4,  April  ’43;  SR7/4180. 


Hex.  +  M^NC>3  +  HNO3  -  j”g£. 


P.S.1. 


60  pts.  75  pts. 

Penn. State,  Div.  8  Int.Rep.R.R.C.11 ,  Nov.  *43;  SR7  /Vi/70. 

HNO3,  NH4NO3  at  30°;  keep  at  15o-20° 


-•  -> 


for  168  hrs. ,  then  drown  out. 

NO  2 

! 

Analysis  suggests  (CH2  -  N  -  CH2  -  0  ) 

Toronto;  U.S.A. -Canada-RDX  Committee  Meeting,  April  ’44;  SR7/44/1 594 

aq .  OH2O 


P.S.1. 

14.5  g./m.IIex. 


ch2(nhno2)2  _ 

MEDNA 

N02  ko2 

HN  -  CH2  -  N  -  CH2 


>  white  amorphous  material, 
probably  having  constitution 


NO  2 

t 


NO  2 


0  -  CH2  -  N  -  CH2  -  N  -  CH2 


n  i-.  1 


n 


N02  NO 2 

t  1 

-OCH2-N-CH2-NH 


Toronto,  X.R.16  Project,  Canadian  Exp.Res. Extram. Summary  20,  May-June  *4^4-, 
SR7/44/2426. 

Regard  (l  )  Above  compound  =  P.S.1  and 
(2)  above  constitution  as  wrong. 
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Fara.  204 
F  ,S  .1.  (Continued) 

Toronto,  X.l6  Proj.,  PDX  Committee  (U.S.A.  and  Canada)  Meeting  26  May,  '44; 
SR7/44/2801 . 

Suggest  formula  CH2ONO2 

^  N  „ 

-ch2 

i 

1 

NO2OCII2"  ^CH2  '"'CH2ONO2 


ch2' 


N. 


Toronto,  X.R.16  Frog. Rep. ,  1  Sept.  '44;  SR  7/44/31 58,  abandon  above  and  suggest 
much  more  likely  structure,  3 :7-Dinitrocyclo-1 :5-dioxo-2 :4 : 6 : 8-tetramethylene- 
3: 5-diamine. 


HAM 


6l'4IJ!fN0, 

9.5  HNO3;  70°  for 
168  hrs. 


D>  i.S.1.  (1$). 

(4C$  DPT  by  neut.  of  aq. 
filtrate ) . 


KHgNOg  +  2CH2O  aq.  at  0°,  then  evap.  at  12  mm.  and  heat  at 


100°  at  12  mm.  - >  P.S.1. 

(16/0). 


DPT 


6MH4NO3;  10  12103 
- : - 

50°  for  5  mins. 

11°  for  11  days. 
Drown. 


Fara.  205 


C4H10N6°7 

"Methylol-FCX-nitrite " 


Probably 


1 :3-Dinitro-5-methylol-(6-r4ng )-5-nitrite. 


From  reaction  mixture,  n.  p.  168°. 


Bristol,  June  '44;  Dr.  J.  K.  IT.  Jones,  private  communication. 

Cl  CHpOHe 

Nitroso-PCX - >  C,H.nN/'0-7. 

4  1U  0  ( 

(Dinitronitro  so- 
(6-ring) ) 
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Para.  206 


1 :3 :5-Tri(X)-2  :4 : 6-Tr is (trichloromethyl)-( 6-ring) 


X  =  C02Et, 
X  =  CHO, 

X  =  Ac,  • 
X  =  CO jS, 


m.p.  143°. 
m.p.  193°. 
m.p.  207°. 
m.p.  142°. 


The  compounds  prepared  by  Moscheles,  Ber. ,  1891,  24,  1803,  from  "chloral- 
ammonia"  and  recorded  as  Cl^C-CH-H-X  probably  have  the  above  constitution. 


Para.  207 

"Bristol  Chloro -Compound" 


Prom  KOAc. 


m.p.  218°. 


Bristol,  July  '44  (Dr.  J.  K.  N.  Jones,  private  communication). 

jtfCOCl  on  Hex. ,  pH  1 . 5 - compd.  (^CO-H-CH^  )x 

(sol.  in  MeOH) 

+  Cl  containing 
compd.  (insol.  in  MeOH), 
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Para.  208 


1 :3 :5:7-Tetrabenzoyl-(S~ring)  ? 


/ 


From  MeCH.  m.p.  225°. 


Bristol,  July  rVf  (Dr.  J.  K.  N.  Jones,  private  conmunication). 

$C0C1  on  Hex.  at  pH  1.5 - above  compd.  + 

chloroconpd,  sepd. 
by  MoOH  extrac¬ 
tion,  which 
dissolves  above 
conpd. 


Not  trij2fc0-( 6-ring). 

Certainly  analysis  fits  (j2fc)0-N-CH2  )x. 
Prom  M.W.  in  camphor,  x  =  2. 
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Para.  209 


"Hexae  thyliden  ete  tr  amine  " 
or  Tricrotonylidenetetramine 


°1 2H24N4 


N 

H,CHC  CHCH, 


CH 


N 


t 


CH3 


or,  more 

probably 


CH3 

CH?  NH 

I  I 

CH  OH 

/  \  /  s 
HN  N  C^H2 

CH  CH  -CH 

CH3"  ^ch^  ^  m''  xch3 


( Kudemat sch.  Monatsh . ,  1900, 
21,  137). 

Cryst.  from  HpO  (+  3H2O) 
m.p.  96° 


(Delepine,  Comptes  rendus. 

1907,  144,  855:  Bull. 

Soc.chim. ,  [4],  1 594.) 

Loses  3H2O  and  solidifies. 

at  100°,  m.p.  (anhydrous) 

102°. 


Wurtz.,  Comptes  rendus,  1879,  88,  1154:  Bull ,S oc , chim . ,  [2J,  34,  486. 


ch3-ch=ch-cho 

or 

OH 

/ 

CH3-CH-CH2-CHO 


NH,  aq 


sealed  tube 
100° 


at  180° 


°1 2H24N4 


-> 


Kudernatsch,  loc.cit . 


CH, 


.NH. 


v  2 


CH' 

I 

NH 


CH 

t 

CH, 


CH-CH3 

iSh 


.6H?0 


NH,  aq 


at  130° 


C12H24-N4 


(See  Bristol  Res.  Rep.  134,  Aug.  ‘44;  A.C.6871). 
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Para.  210 


C1 2H21  °Zf(^°)  3 

Probably 


HO 


\ 


N 


CII 


CK3' 


CHo" 

I 

...  CH 


CH? 


CH'5 

I 

.CH  >’0 

'II 

I 

.  CK 


N  ^ 

I 

CH? 

| 

1 

CH 

^.CH  , 

\ 


1 

NO 


CH3 


m.p.  210-212°. 


Kudernatsch,  Monatsh. ,  1900,  _21 ,  137. 

Delepine,  Comptes  rendus,  1907,  144.  855. 

NallOp 

C12%1!4 - ^ - *  C12H21H4(H0)3 

(either  by  Wurtz 
or  Kudernatsch  prepn) 


Bristol,  Res.  Rep.  134,  Aug.  '44;  A.C.6371  :  checked  preparation  and  analysis. 


Para.  211 

C1?H21N4C13 

Probably 


Detonates  at  70°, 


Dclbpine,  Comptes  rendus,  1907,  144.  855* 

NaOCl 

°12H24N4 - ^  c12H21%  CI3 
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Para.  212 


EJ+ 


See  Univ.Penn.,  O.S.R.D. Rep .1733,  July  '43; 

ale.  KOH 

H  .2  - 


.  _  .  then  picric  acid 

(See  p.  170) 


SR7A3/448 . 
- >  H.4 


H.4  is  probably  a  mixture  of  H.3  (See  p.  173)  and  potassium  picrate, 

Para.  213 
H.9 


m.p.  233-238°. 


Harvard,  N.D.R.C.Rep.,  Oct.  *42;  SR7/3263. 


H.8  — 

(See  p.  14-1) 


HNO^  -  Ac20  at 
0°  — 7  25° 


H.9 


H.9  is  very  probably  a  mixture  of  intermediates  in  the  exchange  of  4  Ac  of  H.8 
for  the  4  N02  0:f>  HMX,  (Univ .Penn .O.S.R.D.  1733  Rep.,  July  '43;  SR7/43/4U3)  . 


Para.  214 

ri.11 


m.p.  225-244°. 
*not  identical  with  H.9f  . 

Harvard,  N.D.R.C.Rep.,  Oct.  f42;  SR7/3263. 

HNO3 

H.9  - ^  H.1 1  (looks  as  if  one  >  N-Ac  gives  one/N-NOp)’ 

(See  p.  213) 

H.1 1  is  probably  a  mixture  like  H.9,  but  rioher  in  NO^  groups. 

(Univ J?enn . O.S.R.D. Rep .1733,  July  'Jk3;  SR7/43/448)  . 
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Para.  215 


H.13 


* 

'an  intractable  oil*. 


See  Univ*Penn.O.S.R.D.l733  Pep.,  July  '43;  3R7/43/448. 


H.6  In 
CHCl^ 


AcONCb;  reflux  and  drown 
•with  ether 


(See  p.  151) 


E.I3 


H.13  - — >  a  picrate  similar  to  H.3  (p.  173)  but  probably  not 

identical  with  H.3. 


Para,  21 6 
H.14 

H.6  P. 


n.p.  1 64-1  65°. 


Univ*Penn.,  O.S.K.D. ,  Rep.  1733,  July  '43;  SR7/43/448. 


H.6 

(See  p.  151) 


StCH 

- _9* 

picric  acid 


K.14 


C  and  H  analysis  indicates  that  the  compound  is  not  a  simple  picrate  of  H.6, 
but  is  derived  from  fragments  of  H.6  plus  picric  acid:  Pound,  C,  35.5;  H,  3.5; 
picryl,  74.6;  Ac,  11.2$. 


(Compare 


DNPT 

(See  p.  1  66)  . 


picric  acid 


— > 


P.S.2 
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Para.  217 


H.15 


' a  solid* . 


See  Univ*Penn.  O.S.R.D.1733  Rep.  July  *43;  SR7/43A48. 


Ac0N02 


H.6 


■£»  H.15  in  small  amount 


in  toiling  CHC1,  , 

(See  p.  151)  D 

Might  be  a  nitrate  analogue  of  H,13.  (p.  215).  Not  investigated. 

Para,  21 8 
H.22 

From  HOAc,  m.p,  181-182°. 

I 

Univ.Penn.,  Div.8  Int.Rep.,  R.R.C. 5,  May  *43;  SR7/4766. 

1  mol  ACONO2 


H.18 


H.22  +  small  amt.  DPT 


at  18° 


(7  g.) 


(See  p.  167) 

Structure  still  unknown,  Univ.Penn.,  O.S .R.D. Rep .1733,  July  *43;  SR7/43/448. 


Para.  219 


H.27 


Ppt.  by  HpO  from  reaction  mixture 


Univ .Penn .Div.8  Int.Rep .R.R.C. 8,  August  *43;  SR7/43/391 • 

3  moles  AcONC>2 


H.27. 


Hex. 


Not  stable  and  not  yet  purified. 

Constitution  still  unknown,  T'niv.Pcnn . ,  Div.8  Int.Rep 
R.R.C. 11 ,  Nov.  *43;  SR7A4/70. 
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Para.  220 


L.M.X. 


McGill  X.R. 4  Prog. Report,  June  ’43;  SR7/4908. 

Repeat  BCX  preparation  (p.  180)  using  IIH^NO?  for  MeNH^JJO^  - > 

unstable  low  melting  material,  soluble  in  AcMe,  called  L.M.X. 

(9  g.  from  14  g.  hex.) . 


Para.  221 

I.S.X. 


m.p .  156-158°. 


McGill  X.R.4  Prog. Rep.  June  ’43;  SR7/4908. 

'  ‘  "boil  acetone 

L.M.X. (5. 5.  g.) - >  CH20  +  I.S.X. 

solution 

(2.5  g.). 

I.S.X.  insoluble  in  AcMe,  Ph.H,  ether,  dioxan,  MeOH,  EtOH,  CHD1;  . 


Para.  222 
McGill  compound 


hash  with  ether.  Yello.v  viscous  oil. 


McGill,  X.R. 6  Rep.;  1  Peb .  '44;  SR7/44/578. 

pyridine,  add  at  20° 

PCX  - >  filtrate  =  ye  11  a, 7  oil. 

and  cool  to  -40°; 

filter  at  <  0° 
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Para.  223 


EDX 


'ffhite  amorphous  solid,  m.p.  225°. 

I  * 

EDX  Committee  (U.S.A.  and  Canada)  Meeting,  26  May  '44;  SR7/44/2801 : 

(Toronto,  X.R.16  Rep.  1  Sept.  ‘44;  SR7/44/3158) . 

25° 

Ross  Reaction  - - - > 

‘  19  hrs. 


18 %  EDX. 

+  18$  D?T. 

+  1  .2$  TEX. 

+  5.2/o  RDX(B)  . 


Residue 


25°,  run  at  95° 
for  1  hr.,  cool, 
drown  and  neut. 
to  pH.6. 


EEX(A),  m.p.  281-296°. 

(CiiH24Ni50i6). 

EDX(B) ,  m.p.  232-234°. 

(c3h6N304)  . 


EDX  (A) 

(+  TEX) 


Para,  224 

Hex,  Ethiodide  By-Product 


Prom  MeOH . 


m 


.p.  154-156°, 


Univ.Penn.Div.  8  Int.Rep,  R.R.C.10,  Oct.  ’43;  SR7/43/925. 

,  first  crop 

toiling 

Hex.  +  EtI  - 


MeOH 


>  Et  -  (Hex)©llG  m.p.  141-3°. 


second  crop  m.p.  154-6°. 


(See  p,  167)  . 
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Para, 226 


XVI 


MELTING  POINT  IDENTIFICATION  LIST 


The  "melting-points"  recorded  for  many  of  the  compounds  in  the  Hcxamine  -  RDX 
series  are  decomposition  points  and  are,  to  some  extent,  functions  of  the  rate  of 
heating.  Moreover,  it  is  not  always  clear  whether  reported  m.p.  1  s  are  corrected 
or  not*.  Nevertheless,  the  melting  point  of  a  member  of  the  series,  determined 
in  the  usual  way,  is  often  a  very  useful  guide  to  the  identification  of  the 
Compound. 

A  list  is,  therefore,  given  of  the  compounds  treated  in  this  review,  in 
order  of  rising  melting  point.  The  arrangement  is  in  three  columns  and  is  such 
that  one  may  read  off  the  m. p.  ,  the  description  of  the  oonpound,  and  the  paragraph 
of  the  review  dealing  with  the  compound. 

Melting  points  listed  with  large  ranges,  and  marked*  with  an  asterisk, 
indicate  that  the  given  substance  melts  (or  decomposes)  fairly  sharply  at  some 
specific  temperature  within  the  range,  this  temperature  being  a  function  of  the 
rate  of  heating. 

Melting  points  listed  with  short  ranges  (and  not  marked  by  an  asterisk) 
indicate  that  the  substance  melts  over  the  range  in  question. 

The  following  compounds  are  liquids  at  room  temperatures. 


Boiling  point 

(°c) 

Designation  of  Compound 

Para. 

48°/l5  ram. 

p.i 

8 

85°/760  mm. 

Te t rame  thyl- ( 3—cha in ) 

45a 

89°/  9  mm. 

"P  0 

X  #  4- 

9 

95°/35  mm. 

N it  ro  soparaldimine 

120 

115°/15  mm. 

Methylene  bis  piperidine 

45a 

153-156°/12  mm. 

Bisaoetoxymethylnitramine 

15b 

l66°/760  mm. 

1  : 3  •  5“T  rir.  10  thyl—  (6-ring) 

111 

1 66—1  69°/760  mm. 

TEMD 

40a 

i 

N :  N 1  -3  ise  thoxyme  tl  iyl-MEDNA 

34 

— 

Dimethylether  of  MEDNA 

29 

IT.  13 

215 

i 

LMX 

220 

Methylolamine  nitrate 

202  • 

McGill  compound 

223 

*  It  is  obviously  desirable  that  recorded  melting  points  should  be  corrected  by 
.  standardisation  ox"  the  thermometer  and  for  "emergent  column  error".  The  use 
of  the  T'hiele-tte rshbe rg  m.p.  apparatus  ( ir.d.  Eng.  The m.  ( Anal , )  .  1936,  j3_,  307) 
with  short  range,  Ansehuts  type,  thermometers,  is  to  be  recommended. 
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Para. 227 


Solids  at  room  temperatures 
A.  Melting  points  up  to  100° 


Melting  point 

(°c)  ‘ 

,  i 

Designation  of  Compound 

Para. 

38 

Methyl  nitramine 

12 

43 

Thialdine 

122 

51  -2 

DINA 

16 

54 

Me t hylolac e t  amido 

19 

57 

Dime  thylnitramine 

13 

59-60 

B i sni t roxyme thylni t ramine 

15a 

63 

D iac  e  ty 1 -KEDNA 

29a 

67 

TMDNA 

194 

68-72 

B  i  sme  t  hyl  ol-MEDI  IA 

30 

70 

Trimethylcyclo-1  -thio-2:4: 6-trimethylene- 

122 

3 : 5-diamine :  DrlgO 

70 

(detonation) 

C12H2i\C13 

211 

72-75 

I 

Nitramine 

11 

78 

I)ichloro-(P.  T. ) 

149 

78 

Trichloro-(  6-ring) 

108 

79-80 

3  i  sme  thoxyme  thyl  —MEDINA 

33 

80 

Bise  thoxyme  thyltrinitro-(5~ohain) 

69 

83 

3  i  sace  t  oxyme  thyl-EDNA 

186 

84—6 

Morpholine  derivative  of  methylmethylol- 

14 

nitramine 

1 

85 

2 :  A:  6-Trimethyl  “-(6— ring) 

113 

87 

H.32 

61 

88-92 

Bismethylol  TMDNA 

195 

94-96 

1 

H.31 

j 

60 

9  6 

C12H24N4*3H2° 

209 

91-9 

Cyclonite  Oxide 

118 

98 

1 

Diacetoxytrinitrotriazaoctane 

| 

187 

♦ 

98-99 

,  PCX  (eqx) 

95 

98-101 

cox 

i  -31 

j 

99 

1 

1 

i  Nitrodicyclohexyl— (6— ring) 

1 

104  i 

142 


6201 


Paras. 228.  229 

(3)  Melting  points  1 00°-1 50° 


Melting  point 

(°o) 

Designation  of  Compound  j 

l 

Para. 

102 

I 

lricarbcthoxy-( 6-ring) 

110 

102 

M3X-Me  (if.  25)  (Univ,  Penn. ) 

55 

102 

C12H24N4 

209 

102 

2AT7 :  AoMe 

66 

103 

I  EDNA 

25 

103-4 

TEX 

32 

104 

"1 04" 

67 

105-6 

-tris(  trichlororaothyl)  -  ( 1  -—ring) 

116 

105-6 

T  rinit  ro  so-  (  6-r  3  ng) 

106 

107 

"107" 

68 

108 

1  : 7“Dinitro-3 : 5“dimet'nyl-(  8-ring) 

138a 

1 03-1 1 0 

Me  thylo  lb  en  zamide 

20 

109 

Nitrodibenzyl-(b-ring) 

105 

O 

v— 

1 

0 

■V— 

IBX-Efc  (H.24) 

56 

114 

Dinitrocthoxyrnothyl-(  6— ring) 

102 

114-115 

ISX-Me  (II.  25)  (A.R.D.) 

55 

115 

EtHX 

134 

11  6 

Pur furylideneni tramine 

23 

116-117 

H.  33 

62 

120 

P.  2.tQC 

132a 

124 

Dinit  rodimethyl-(  8— ring) 

138 

125 

MSX  +  3SZ  mixture 

52  &  65 

oa  125 

Diammonium  salt  of  MEDNA 

27 

127-9 

Me  thylol-EDNA 

184 

128 

Dinitromethoxymethyl-( 6— ring) 

101 

1  28-1 30 

Morpholine  deriv.  of  Metliylol-EDNA 

184 

1  28-1 30 

Nitroso  H.1 9 

155 

129 

Dinitro- ( 5-chain) nitrate 

47 

129 

Tert.  butyl  HX 

135 

130-1 

CMX 

49 

130-2 

Dimorp’noline  deriv.  of  Bisnvsthylol-fMDNA 

195 

131 

Methylene  bisure thane 

44 

143 
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(B)  Melting  points  1CC°-15C°  (Contd, ) 


Melting  point 

(°c) 

Designation  of  Compound 

1 

| 

Para. 

133 

H.17 

152 

133-4 

H.28 

58 

134 

Bis(m-nitrobenzylideneandno)-(P.  T. ) 

150 

134-5 

B is me t hyl olt e t ranit rome thyl- ( 9-ehain) 

82b 

135 

H. 6  picrate 

152a 

135 

H.29 

168 

135-6 

Troger's  Base 

197 

136 

Methylol-PCX  (PCX(a)) 

100 

136-8 

Hex.  nitrourethane 

162 

136-9 

IvEX  nitrate 

54 

138-9 

MeHX 

133 

139-140 

Tris  ( salicylideneamino)  -  ( 6-ring) 

107 

140 

Dinitroendoethylene-(8-ring) 

191 

140-2 

OPX 

57  ‘ 

oa  140 

‘  H.27 

21  9 

141-3 

Hex.  ethiodide 

167 

142 

Methylene  bisformanide 

35 

12,2 

1  :3  s  5-Tribenzoyl- 2 : 2, :  6— tris  ( trichloro- 

206 

methyl) - ( 6-ring) 

142-3 

H.19 

154 

143 

1  : 3  s  5-Tricarbe  thoxy-2 : 4  s  6-Tris  ( trichloro- 

206 

methyl) -( 6-ring) 

145-7 

GSX 

70 

147-152 

]\SX  +  H.  28  mixture 

53,  58,  59 

144 
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Paras.  250-232 

(o)  Melting  points ,  1  50-200° 


Melting  point 

(°o) 

Designation  of  Compound 

Para. 

150 

Cl  ll  0  ra  lb  e  n  zamide 

21 

150 

H.  26 

179 

1 50-1 

Dinitrodibenzyl-(8— ring) 

139 

150-5 

j3  Tr is  ( trichlorome tliyl)  -  ( 6*~r ing) 

1 1 6 

154 

ATX  (kbsx) 

66 

154-5 

Dinitrocyclooxodiasaheptane 

190a 

154-5 

Unidentified  by-product  in  Hex. ethiodide 

167  &  224 

preparation 

154-162 

Crude  Methylene  bis(dinitro-( 6-ring)) 

104a 

155 

MSX  (H.2l) 

51 

155-6 

3SX 

63 

156 

TAX 

98 

156-7 

PHX 

132 

156-8 

ISX 

221 

157 

H.16  (vffix) 

82 

157 

H.  8 

141 

157-8 

Benzoic  H.  3 

176 

158-9 

Benzoic  H,  2 

175 

1 58-1 68* 

HAMIT 

159 

159 

Dinitromethylcyclotriazaheptane 

189 

1 60-1 80* 

H.5 

174 

161 

Trinitrosotrimethyl- (6-ring) 

114 

162 

HADN 

177 

164-5 

H.14  (h.6p) 

216 

165 

. Homo-REK 

168 

166-7 

Bisethoxymethyltetranitro-(7-cliain) 

81 

166-8 

Hex.  ethopicrate  (P.S.2(Et)) 

169 

168 

Nitroso-POX 

96 

168 

Methylol-POX  nitrite 

205 

168-183* 

PI.  2 

>  170 

169 

1 

1  Ethylidene  bisaoetamide 

1 

38 
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(c)  Melting  points,  1 50-200°  (Contd.) 


Melting  point 

(°0 

Designation  of  compound 

Para. 

170-1 

Dimorpholine  derivative  of  bismethylol- 

EDNA 

185  - 

175 

(leaves  residue) 

Dinitroendoethylidene-( 8-ring) 

147 

175-185 

TrinitrODethyl"*(  6-ring) 

115 

177 

0-urethane  of  methylolbenzamide 

20 

177-9 

EDNA 

182 

178-9 

Hex.  picrate 

160 

180-1 

H.  6  methiodide 

155a 

181 

QM 

136 

181-2 

H. 6  methonitrate 

155a 

181-2 

H.22 

218 

182-3 

B  ismethoxyme  thylt  e  t  rani  t  r  o-  ( 7  —chain) 

80 

182-3 

Methyloldibenzoyl-(  3-chain) 

41 

187 

AcAn 

76 

187 

Tris (benzamidomethyl) amine 

22 

187-8 

Ethylidene  bisbenzamide  (also  given  as 
imp.  202-4°) 

42 

1 88-9 

H.  201 

172 

188-9 

Troger’s  Base  picrate 

188-9 

BOX  (stabiliser  compound)  McGill  nup. 

(Bristol  m.p.  193°) 

180 

190 

H,3 

173 

190 

H.  1 8  (H. 20 )  (H.l) 

164 

190 

Hex.  methiodide 

163 

1 90-200 

Crude  KDX(b) 

85 

191 

H.6  (DAPT) 

151 

192 

H.  23 

156 

193 

Triformyltris( trichloro methyl) -(6— ring) 

206 

193 

3GX  (stabiliser  conpound)  Bristol  m.p. 

(McGill  m.p.  188-9°) 

180 

195 

Dimethyl-(PT)  picrate 

153 

196 

OMTA 

192 

197 

H.7 

36 

197 

Hex.  styphnate 

161 

199 

H. 6  methopicrate 

155a 
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Paras,  233-235 

(D)  Melting  points  over  200° 


Melting  point 

(°c) 

Designation  of  Compound 

Para, 

200-3° 

Crude  KDX 

85 

202-4 

Ethylidene  bisbenzamidc  (m.p#  also  given  as 

42 

1 87-8°) 

203-6 

DPT 

143 

204-5 

106 

78 

204-5 

Pure  EDX 

85 

205 

Methylene-bis  ( dinitroc.yclotriazaheptane) 

190 

207 

B  is  (  oinnainy  lideneamino )  -  (?T ) 

150 

207 

Dinitroso-(p,  T, ) 

148 

207 

Triacetyltris(triculoromcthyl)-(o— ring) 

206 

210-2 

210 

21 0-5 

P.S.2 

166 

211-2 

"Stabiliser  compound"  picrate  (3CX  picrate) 

180 

213 

Bis(salicylideneamino)-(?. T. ) 

150 

218 

"Bristol  Chloro  Compound" 

207 

21 8-20 

H.  1 0 

37 

21  9-230 

MEDNA-CH^O  polymer 

34a 

220-1 

Tribenzoyl-( 6— ring) 

109 

220-230 

P. S.1  Toronto  m,p.  (Penn, State  m.p.  259—64°) 

20  3 

224 

Nitroso-H.  6 

140 

224-5 

QDX  (SEX) 

130 

224—6 

Methylene  bisbenzamide 

40 

225 

EDX 

223 

225 

Tetrabenzoyl-(8— ring)  (?) 

208 

225-44* 

H.  1 1 

214 

226-7 

3is(benzylideneamino)-(P.T, ) 

150 

232-4 

edx(b)  • 

223 

233-8 

H.9 

213 

236-43* 

M NX 

129 

j  244 

] 

DMTN 

74 
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Paras,  233-235 

(d)  Melting  points  over  200°  (Contd.) 


Melting  point 
(°0) 

Designation  of  Conpound 

Para. 

25M-5 

"Dinitroso— Troger 1 s  Base " 

198 

257 

H.1  2 

137 

257 

Trichloroethylidenebisbensand.de 

43 

259-64 

P.8.1.  Penn.  State  n.p.  (Toronto  anp.  220-50°) 

203 

266-7 

Tribenzoyl- (5-chain) 

71 

281  -2 

HMX 

124 

281 -296 

eek(a) 

223 

286-8 

"Diacetyl ■ -Troger ’ s  Base " 

199 

290-1 

"Dibenzoyl^Iroger 1 s  Base " 

200 
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The  following  solid  compounds  have  been  isolated,  and  are  discussed  in  tho 
review,  but,  for  the  reasons  indicated,  the  melting  point  data  have  not  yet  been 
recorded. 


Compound 

Behaviour 

Para. 

Acetyl-EDNA 

Ho  data  yet 

1 83 

Bismethyloltetranitro- 

Not  yet  specified;  coiitpd. 

75 

(7**chain) 

unstable 

Ohio  rotrine  thyloyolo  dioxo- 

Very  unstable,  deflagrates 

121 

trimethyleneamine 

on  drying 

Diace tyltrichloromethyl- 

Sublimes 

39 

(3-chain) 

H.15 

No  data  yet 

217 

Hexamine 

Sublimes 

158 

Hex: nitrate : acetate 

Decomps,  on  warming 

178 

- >  HAMN 

V 

KoAcAn 

No  data  recorded 

73 

K^BSX 

No  data  recorded 

43 

K  CMX 

No  data  recorded 

50 

MEDA  salts 

liygrosc,  and  decoiiip.  by 

45 

• 

H2O  (dinitrate  deflagrates) 

1  ie  thylcneb  is  no  rpho  1  ine 

No  data  yet 

45a 

Tr  in  i t  ro- (  Spring)  ~n  it  rat  e 

1  No  data  yet 

128 
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Paras. 236-237 


XVII 


MONTHLY  INTERIM  REPORTS  TO  DIVISION  8,  N.D.R.C,  of  O.S.R.D. 

v 

"Studies  on  POX  and  Related  Compounds" 


These  reports,  covering  the  chemical  work  carried  out  in  the  U.S.A. ,  have 
the  (U.S.A.)  designation  R.R.C.  ,  followed  by  a  serial  number.  The  British 
"S.R. 7"  numbers  are:- 


R.R.C.  No. 

Date 

SR7/  No. 

1 

Dec.  '42  to  Jan.  '43 

3748 

2 

Jan.  to  Peb.  '43 

3867 

3 

Feb.  to  March  '43 

4179 

4 

9 

March  to  April  '43 

4180  . 

5 

April  to  May  '43 

4766 

6 

May  to  June  '43 

4879 

7 

June  to  July  '43 

43/1 97 

8 

July  to  Aug.  '43 

'  43/391 

9 

Aug.  to  Sept.  '43 

43/924 

10 

Sept,  to  Oct.  '43 

43/925 

11 

Oct.  to  Nov.  '43 

44/70 

12 

Nov.  to  Dec.  '43 

44/508 

13 

Dec.  '43  to  Jan.  *44 

44/915 

14 

Jan.  to  Feb.  *44 

44/952 

15 

Feb.  to  March  r44 

44/1236 

16 

March  to  April  '44 

44/1 543 

17 

April  to  May  '44 

44/2047 

18 

May  to  June  '44 

44/2254 

19 

June  to  July  '44 

44/ 

20 

July  to  Aug.  *44 

44/  2833 

21 

Aug.  to  Sept.  *44 

44/3207 

22 

Sept,  to  Oct.  '44 

J4/3502 
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Paras. 238-239 


XVIII 


CANADIAN  EXPLOSIVES  RESEARCH  EXTRAMURAL  SUMMARIES 

(Research  Projects  of  the  Researoh  and  Development  Sub-committee, 
Associate  Committee  in  Explosives,  National  Researoh  Council, 
Canada) . 


These  give  a  clear  review  of  the  Canadian  work  and  though,  in  the  text  of 
this  Index,  reference  has  been  mdde  rather  to  the  University  Progress  Reports, 
the  Extramural  Summaries  are  probably  the  best  means  of  tracking  down  work  for 
which  the  direct  Progress  Report  reference  is  not  available. 


Canadian 

Serial  No. 

Date 

SR7/  No. 

3 

March  to  June  '42 

2349 

4 

June  to  Nov,  '42 

3608 

3  • 

Nov.  to  Dec,  '42 

3719 

6 

Dec.  to  Jan.  '43 

4309 

7 

Jan.  to  Peb.  '43 

4032 

8 

Peb.  to  March  '43 

4312 

9 

March  to  April  '43 

4546 

10 

April  to  May  '43 

4547 

11 

June  to  Sept.  ’43 

43/774 

12 

Sept,  to  Oct,  '43 

43/848 

13 

Oct.  to  Nov,  '43 

43/1148 

14 

Nov,  to  Dec.  '43 

44/135 

15 

Dec,  ’43  to  Jan.  '44 

4V 

16 

Jan,  to  Peb.  '44 

44/679 

17 

Feb.  to  March  '44 

44/1376 

18 

March  to  April  '44 

4f/l  747 

19 

April  to  May  '44 

44/  21 1  2 

20 

May  to  June  '44 

44/2426 

21 

June  to  August  '44 

44/31  56 
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Para ,  24-0  . 


XIX 


UtS. A.  and  Canada  BOX  Committee  Meetings 


The  dates  of  the  meeting, 

reports  covering  the  meetings 

3  since  September  1  %2 

are 

and  the  SR7/numbers  of  the 

Date  of  meeting 

SR7/number 

■  4  Sept. 

4,2 

3319 

1  Nov. 

*42 

3440 

1 9  Doc, 

'42 

3665 

1 0  April 

'43 

4306 

3  June 

'43 

4956 

7  Aug. 

'43 

43/21 0 

30  Sept. 

'43 

43/1 059 

4  Dec. 

'43 

44/299 

5  Peb. 

'44 

44/765  -  * 

1  April 

'44 

44/1594 

26  May 

'44 

44/2801 

9  Sept. 

'44 

44/ 
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paras.  241  -  260 


XX 


This  is  a  "Subject-Index".  Each  compound  is  listed  under 

(a)  its  " initial -designation" ; 

(b)  its  popular  or  trivial  name; 


(c)  its  short  systematic  name. 


It  may  be  desirable  to  repeat  that  the  "short  systematic  names"  may  be 
converted  into  the  "full  systematic  names"  by  the  following  list  of 
equivalents. 

(3-chain)  *2  lin-2-:nethylene-1  : 3-diamine  ss  NH2  -  CH 2  -  HH0 

1  2  3 

(3-chain)  —  lin-2 :  ii-dimethylene-l ;  3: 5-triamine 


i:h2  -  ch2  -  ic-i  -  ck2  -  kh2 

12  3  4  5 


(7-chain)  ~  lin-2: 4: 6-trimetIiylene-1 ;  3: 5:7-tetramine 


yil2  -  cn2  -  KK  -  cn2  -  EH  -  CII2  -  kh2 


1  234567 


(6-ring)  —  cyclo-2 : 4: 6-trimethylene-1 : 3 : 5-triamine 


2CH9  3  gCH2 

,'ra  NH 


(C-ring)  c.yclo-2 :4t  6:8-totramethylene-1  ;3:  5 : 7-t o trailing 


■n — ch2 
1  2 
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(P.2.) 


3 : 7-endonothylene  ( 9)  cyolc-2 : 4:  6 :  8-tetramothyleno- 
"1 : 3 :  5:7~tctramino  ("pontainethylenGtotrominG”  ) 


8?H2 


7U: 


Iln 

'1 


CHc 


(9)® 


CHr 


Clip - MH' 

6  5 


3N 

! 

4Cr4 


(Hex.) 


1 : 3-ondcmothylonc(l 0)-3:7-ondomothylcne(9)- 

cyolo-2 : 4: 6 : 8-tetramcthylonc-l  : 3 :5:7“tctranino. 
("Hoxamino") . 


CHr 


0°)  .n5 

CHp  CHp  ^ 

2  y'k 

CHp  /  sCHn  f-CHr 

8  M?)_.  >>  2 

7 


Thus  the  compound ; - 


9 


II02- 


Et  <±>  Clin. 

-NT  /  ^ 


H 


-NO, 


i  lOn 


CHp  CHp 
•  * 

ch2  f"2 


CHr 


“  T<T  1 


is  listed  under  the  headings  H.30;  P.S.2(Et);  "Hexamine  Ethopierate" ; 

1  -ethyl- (Hex. )-1 -picratc. 


Under  each  of  the  names  of  a  given  compound  is  recorded  (a)  a  list  of  all 
the  other  names  of  the  compound  (b)  a  full  set  cf  para,  references.  The 
paragraph  number  underlined  is  the  main  reference,  being  that  of  the  paragraph 
dealing  with  the  structure,  physical  properties  and  preparation  of  the 
compound:  the  other  references  arc  to  paragraphs  in  which  transformations  of 

the  compound  are  discussed. 
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A 


Ac  An;  (l : 7-3is (acetoxymethyl) -1 :3: 5: 7-tctranitro- (7-chain) ; 

73,  76,  77,  78,  88,  94,  98. 

1 -Acctamidomethyl-(Hex)-1-eliloride;  (II.2.C1)  ; 

170,  172,  173. 

1  -Aeetamidomethyl- (Hex) -1  -nitrate;  (H. 2) ; 

82,  89,  91  ,  96,  144,  170,  171  ,  172,  173,  212. 

1  -Aeetamidomethyl- (Hex) -1 -pierate ;  (H. 3) ; 


160,  173,  212,  215. 

N-Acetyl-E.D.H.A. ;  183. 

ATX ;  NBSX;  1  : 5“Bis(nitroxymethyl) -1:3: 5~trinitro- ( 5-chain) ; 

64,  65,  66,  67,  69. 

2 ATX:  AcMe ;  66. 


•  B 


BOX;  ("Stabiliser  Compound";  1  : 5-dimethyl- (Hex) -1  : 5_dinitra-te) . 

92,  180,  1 80a,  220. 

BCX-picratc;  (Stabiliser  compound  pierate;  1 : 5-dimcthyl- (ilex) -1 : 5-dipicrate) . 
180,  180a. 

1  -Eenzamidometliyl- (Hex)  -1  -nitrate;  (Bcnzoic-H. 2)  ; 

175,  176. 

1  -Benzamidomcthyl-  (Hex)  -1  -pierate ;  (Benzoic-H.  3) 


176. 

Benzoic-H. 2;  (l -Benzamidomcthyl- (Hex) -1 -nitrate) ; 

175,  176. 

Benzoie-II.  3 ;  (1  -Benzamidomcthyl-  (hex)  -1  -pierate)  ; 

176. 

1  : 3-Bis (acetoxymethyl) -1 : 3-dinitro- (3-chain) ;  (TEX) ; 

31,  32,  65,  91,  94,  94a,  146,  223. 

N:N'-Eisacetoxymethyl-E.D.  f.A. ;  . (Bisacetoxymethylenc-Z.D.iA  .,); 
186. 

B i sac et oxymethylenc-E . D . i : . A.  ;  (N: jr ' -Bisaeetoxymetliyl-E.D.H. A. )  ; 

186. 
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Bis(acetoxymcthyl;nitramine ;  15a,  1 5b ,  63. 

1  : 7“3is(acetoxyiaethyl) -1  : 3: 5: 7-tetranitro- (7-chain) ;  (AcAn) ; 

73,  76,  77,  78,  88,  94,  98. 

1  : 5-Bis(acetoxymethyl) -1  :3:5-trinitro- (3-chain) ;  (3SX) ; 

13b,  32,  48,  52,  63,  64,  65,  66,  70,  88,  91  ,  94,  98,  146. 

1 :7-3is(acetoxynethyl)-1 : 3: 7-trinitro-5-acetyl- (7-chain) ;  (il.1  6;  T/.S.X. )  ; 

78,  82,  94. 

1  :5"Bis(benzylideneamino)-(p.T.) ;  1 50. 

1  :  5~Bis(chloro:nethyl)-1  : 3: 5-trinitro-(5-chain) ;  (C-.S.X.)  ; 

64,  67,  JO. 

1  :5-Bis(cinnamylideneamino)-(p.T.) ;  1_50. 

(l  : 7) - (3 :  5)  or  (1 : 5) -(3 : 7)  -Bis (endoethylene) - (8-ring) ; 

(OIiZI'A;  0  c  t  ane  t  hyl e ne  t e  t ranine ) ; 

192. 

1  : 3-Bis (ethoxymethyl) -1  : 3-dinitro-( 3-chain)  ;  (l: :N '-Bis (ethoxymethyl) -lEDNA)  ; 

34-  • 

N:N ' -Bis (ethoxymethyl) -KEDNA;  (1  : 3-Bis (ethoxymethyl) -1  : 3-dinit ro- (3-chain) ) ; 

34. 

1 :7-Bis( ethoxymethyl) -1  : 3: 5: 7-tetranitro- (7-chain) ; 

78,  81. 

1  : 5“Bis( ethoxymethyl) -1  : 3: 5-trinitro-( 5-chain) ;  69. 

1 : 3-Bis (methoxymcthyl)-l :3-dinitro- (3-chain) ; 

(N : N 1  -Bis  (niethoxymethyl )  -MEDNA)  ;  33 . 

N : U 1  -Bis (methoxymethyl)  -MEDNA ;  (1  :3“Bis (methoxymethyl) -1  : 3-dinitro-  ( 3“ chain) )  ; 

33. 

1  : 7“3is (methoxymethyl ) -1 : 3: 5: 7-tetranitro- (7-chain)  ; 

78,  GO. 

1  : 5-Bis (methoxymethyl)  -1  : 3 :  5-trinit.ro-  (5-chain) ;  ("1  04") ; 

64,  _67. 


62015-1 


156 


1 : 3-Bis  (methylol) -1 : 3-dinitro-  (3-chain) ;  (N :N 1  -Bis  (methylol) -KEDT  A)  ; 

26,  30,  32. 

N. :N '  -Bismethylol-1 . : !; 1  -dinitrotrimethylenediamine ;  (i! :  1  -■■dsmcthylol-TMDIT. .)  ; 

195. 

N : N 1 -Bismethylol-EDNA ;  185.  189,  190. 

N:N'-Eis (methylol) -MEDIIA;  (l  :3“Bis (methylol) -1 :  3-dinitro- (3-cliain))  ; 

26,  30,  32. 

Bismethylolnitramine ;  1  5. 

1 :7-3is (methylol) -1 :3:5:7-tetranitro-(7-chain) ; 

75,  77,  79. 

1  :  9-Bismethylol-l  : 3 : 7 : 9-tetranitro-5-methyl-  ( 9-chain)  ; 

82b,  138a. 

IT : H '  -Bismethylol-TLiDlTA ;  (?. : IT '  -Bismethylol-i F :  1  -dirdtro-trimethylenediamine) ; 

195. 

1 :  5“3is (m-nitrobenzylidene) - (P.T. ) ;  1 50. 

Bis ((3-nitroxyethyl)  -nitramine ;  (DHTA) ;  1_6. 

1 : 3-Bis (nitroxymethyl) -1  : 3 -dinitro- (3-chain) ;  (C. C.X. ) ; 

m,  32,  33,  34, 74,  94. 

1  :  3-Bis (nitroxymethyl) lin-1 :3-dioxo-2-nethylene;  (p.2); 

8 ,  1,  94. 

Bis (nitroxymethyl) nitramine;  1  5s.  15b,  146. 

1  : 7-Bis (nitroxymethyl) -1 :3: 5: 7-tetranitro- (7-chain) ;  ("106") ; 

76,  28,  79,  80,  81,  88,  94. 

1 : 5-3is (nitroxymethyl) -1:3: 5-trinitro- (5-chain) ;  (ATA;  BBSZ)  ; 

64,  65,  66,  67,  69. 

1  : 5-Bis ( salicylidcneamino) -(iVi'.J ;  1  50. 

Bristol  Chloro-Compound;  207.  208. 

BSX;  (1 : 5-Bis (acetoxymethyl)-l : 3: 5-trinitro- (5-chain)) ; 

1515,  32,  48;  52,  63,  64,  65,  66,  70,  88,  91,  94,  98,  146. 
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c 


Tert.  Butyl-H.X. ;  (1 : 5 : 7-trinitro-3~tert t butoxymethyl- (8-ring) ) ; . 

1 35. 

C4H1 (prob.  1  :3-Dinitro- 5-methylol-( 6-ring) -5-nitrite; 

Methylol-PCX-nitrite) ; 

65,  101  ,  205. 

Cl  2^21 %C1 j ;  (Trichlorc-aeriv.  from  "hexaethylidenetetramine" 

(Tricrotonylidenetetramine)) ; 

211  . 

C1 2*21*4^3’  (Trinitro§,o-deriv.  from  ’’hexaethylidenetetramine” 

(Tricrotonylidenetetramine) ) ; 

210. 

Chloralbenzanide ;  (N-  (Cl-Hydr  cxy- p :  [i :  fi ;  -trichloroethylbenzamide)  ; 

21. 

5-Chloro-2 : 4: 6-trimethylcyolc-1  ; 3-dioxo-2 : 4: 6-trimethylene-5-amine ; 

121. 

C.M.X.  ;  (1 -Methyl-1  : 3: 5-trinitro- (5-chain) ) ;  49,  50. 

C. O.X. ;  (l :3-Bis(nitroxymethyl)-1  : 3-dinitro- (3-ohain) ) ; 

31,  32,  33,  34,  74,  94. 

Cyclonite  Oxide;  ( 3 : 5-Dinitrocyclo-1 -oxo-2 : 4-dime thylene-3 : 5-diamine ) ; 

31 ,  94,  118,  119. 

D 

D. A.P.T. ;  (H. 6;  1 : 5-Diacetyl-P.T.)) ; 

37,  92,  125a,  140,  141,  151,  152,  152a,  155a,  170,  215,  216,  217. 

1  : 8-Diacetoxy-2 : 5: 7-trinitro-2: 5: 7-triazaoctane ; 

187,  188. 

1  : 3-Diacetyl- (3-chain) ;  (H.7;  Methylene  bisacetamide) ; 

26,  29a,  36. 

1  : 3-Diacetyl-1  ;  3-dinitro- (3-chain)  ;  (N : N’ -Diacetyl -MEDITA) ; 

26,  29a. 

N:N ’ -Diacetyl-MEDNA;  (l  : 3-Diacetyl-1 : 3-dinitro- (3-chain) ; 

26,  29a. 

1  : 3-Diacetyl-2-methyl- (3-chain) ;  (Ethylidene  bisacetamide); 

5§- 
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1 : 5-Diacetyl-3-methyl-(p.T.) -3-salts;  (H. 6-"Metho-saltsn) ; 

J55 a . 

I  :  5-Diacetyl- (p. I.)  ;  (H.6;  D4PT) ; 

37,  92,  125a,  140,  141,  151,  152,  152a,  155a,  170,  21 5,  21 6,  217. 
'1 : 5-Diacetyl- (P.T.)-3-picrate;  (H.6  Picrate) j 
152a. 

1 : 3-Diacetyl-2(trichlororaethyl)- (3-chain) ;  39. 

"Diace tyl -Troger ' s  Base " ;  1 99 . 

1 : 5-Diamino- (P.T. ) ;  1 50. 

1 : 3-Dibenzoyl- (3-chain) ;  (Methylenebisbenzamide) ; 

40.  41 . 

II  ;ii  '-Dibenzoyl  (ethyl idenediamihe ;  (1  : 3-Dibenzoyl-2-methyl- 

(3-chain)  ;  ethylidene  bisbenzard.de)  ; 

U2. 

1  : 3-Dibenzoyl-2-rneth.yl-  (3-chain) ;  ( I T ; N '  -Dibenzoylethylidene-diamine ; 

Ethylidene  bisbenzamide) ; 

42. 

1  :3-Dibenzoyl-2(trichloronethyl)-(3-chain) ;  (Trichloroethylidene 

bisbenzamide) ; 

43. 

"Dibenzoyl-Troger ' s  Base" ;  200. 

1 : 3-Dicarbethoxy- (3-chain) ;  (Methylene  bisurethane) ;  44. 

1  :  5-Dichloro-  (P.T.);  108,  1 49. 

1  : 3-Diformyl- (3-chain)  ;  (Methylene  bisforr.ianu.de)  ;  35,  40,  45. 

1 : 5-Dirnethyl-l-acetoxymethyl-(P.T. )-1 : 5-dinitrate ;  (K.23;  see  also 

1 :  5-Dir.iethyl-3-acetoxymethyl-  (P.T, )  -1 : 3-dinitrate) ; 

156. 

1  : 5-Dimethyl-3-acetoxymethyl-(P.T. )-1 : 3-dinitrate ;  (h.23;  see  also 

1 :  5-Diraethyl-l-acetoxymethyl-(p.T.  )-1  : 5-dini.tr ate ; 

156. 

1  : 5-Dimethyl- (Hex. ) -1 : 5rdinitrate ;  (BCX;  stabiliser  compound) ; 

92,  180,  180a,  220. 
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1 : 5-Dimethyl- (Hex, )-1 :5-dipicrate;  (BOX  picrate;  stabiliser  compd.  picrate) ; 
180,  180a. 

1  : 5-Dimethyl- (Hex. ) -1 -nitrate-5- iodide;  loOa. 

Dimethylnitramine ;  1 3» 

1 : 5-Dimethyl- (P.T. )  picrate;  92,  1 53. 

1 :7-Dimethyl-1  :3: 5:7-tetranitro- (7-chain)  ;  (DMTN)  ;  74. 

Dimorpholine  deriv,  of  N : K ' -Bis ( methylol ) -EDNA ;  I85. 

Dimorpholine  deriv.  of  K:N'-Bis(methylol)-THDNA;  1 95. 

D.I.H.A. ;  (Bis  (ji-nitroxyethyl)nitramine)  ;  1 6. 

1 :3-Dinitrc- 5-acetyl- (6-ring) ;  (TAX);  88,  89,  90,  98,  99,  131. 

1  : 3“Dinitro-( 3-chain) ;  (liEDNA;  IvjDN;  iicthylenedinitramine) ; 

25,  26,  27,  28,  29,  30,  32,  33,  34a,  53,  59,  93,  103a,  138a,  145, 
146,  203,  223. 

1 : 3-Dinitro( 5-chain) -5-nitrate;  47. 

1  : 5-Dinitro-3 : 7-diacetyl- (8-ring). ;  (H.  1 2)  ;  1 37. 

1 : 5-Dinitro-3: 7-dibenzyl- (8-ring) ;  105,  1 39. 

1 : 5-Dinitro-3 : 7-dimethyl- (8-ring) ;  1 38. 

1  :7-Dinitro-3:  5-dimethyl- (8-ring) ;.  82b,  1 38a. 

3 : 7-Dinitrocyclo-1 :5-dioxo-2: 4: 6 :8-tetrainethylene-3: 7-diamine;  (P.S.l) ; 

15a,  91,  94a,  203,  204. 

1 : 5-Dinitro-3: 7-endoethylene- (8-ring) ;  1  91 . 

1 :5-Dinitro-3:7-endoethylidene- (8-ring) ;  (l : 5-Dinitro- 9-methyl- (P.T.) ) ;  •• 

115,  126,  147. 

N : N 1 -Dinitroethylenediamine ;  (EDNA;  ethylene  dinitramine) ; 

182,  183,  I84,  185,  186,  189,  190,  1.90a,  191,  192. 

1 : 3-Dinit r 0-5- ethoxymethyl- (6-ring) ;  1 02. 

1 : 3-Dinitro-5-methoxymethyl-  (6-ring)  ;  1  01 . 

1 : 3-Dinitro-5-methylol- (6-ring) ;  (Methylol-PCX;  PCX (A) ) ; 

90,  96,  99,  100,  145,  146. 

1  :  3-Dinitro-5-methylol- ( 6-ring) -5-nitrite ;  (Methylol-PCX-nitrite ; 

c4k1  dI6°7^ > 

65,  101,  205. 
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1  :  5-Dinitro-9-methyl- (P.T . ) ;  (1 :5*-Dinitro-3:7-endoethylidene-(8-ring)) ; 

115,  126,  147. 

1 : 5-Dinitro-3-methyl“(P.T,)-3“nitr'ate;  (ll.  1  9)  ;  1 54,  164. 

3 : 6-Dinitro-1 -methylcycle-1 : 3 : 6-triazaheptane ;  1 89 . 

.  1  : 3-Dinitro-5-nitroso-(  6-ring)  ;  (Nitroso-PCX)  ; 

90,  91,  96,  97,  99,  205. 

1  : 5-Dinitro-3-nitroso-7-acetyl- (0-ring) ;  (QNX)  ;  131,  1 36. 

3 : 6-Dinitrocyclo-l  -oxa-3 : 6-diazaheptane ;  (Homo-Cyclonite  Oxide);  1  90a. 

3 : 5-Dinitrocyclo-1  -oxo-2 : 4-2 : 4: 6- trimethylene-3 : 5“diamine ;  (Cyclonite  Oxide) ; 

31,  94,  i±8,  119. 

1  :  5-Dinitro-  (P. T. ) ;  (DPT ;  DNPT) ; 

26,  32,  52,  65,  66,-67,  75,  76,  78,  79,  89,  91,  94,  9b*,  100,  103a, 
124,  128,  129;  132,  132a,  136,  137,  143,  144,  145,  146,  164,  166, 
204,  21 6,  218,  223. 

I  : 3-Dinitro-(6-ring)-5-nitrate;  (PCX;  KOX) ; 

25,  89,  94,  95,  96,  98,  100,  103,  145,  146,  222. 

II  :N 1  -Dini  t  rot  r  inethylene  diamine ;  (TMDIIA;  TriLiethylenedinitranine)  ; 

194,  195. 

1 : 5-Dinitro so- (p.T. ) ;  1 48 ,  1 50. 

" Dinit ro so -Troger' s  dase" ;  1 98. 

1  : 7-Dipotassio-1 : 3 : 5 : 7-tctranitro- (7-chain) ;  (X2AcAn) ;  73» 

1  : 5-Dipotassio-1 : 3:5-trinitro-(5-chain) ;  (K^DSX) ;  27,  48. 

1  : 5-Dipropioryl- (p.T. ) ;  (H.  17);  1 52. 

DMTN;  (l  :7-Diraeth>-l-1  :3:5:7-tetranitro-(7-chain)  ;  74. 

HTT ;  (DPT ;  1  :  5-Dinitro-  (p.T.)); 

26,  32,  52,  65,  66,  67,  75,  76,  78,  79,  89,  91  ,  94-,  94a,  100,  103a, 
124,  128,  129,  132,  132a,  136,  137,  143,  144,  145,  146,  164,  1 66, 
204,  216,  218,  223. 

DPT ;  (jDNPT  ;  1  : 5-Dinitro-  (P.T.)); 

26,  32,  52,  65,  66,  67,  75,  76,  78,  79,  89,  91,  94,  94a,  100,  103a, 
124,  128,-129,  132,  132a,  136,  137,  1_43,  MA,  145,  146,  164,  166, 
204,  216,  218,  223. 
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E 

EDNA ;  (Ethyl  enedinitramine ;  N:K ' -Dinitroethylenediamine) ; 

162,  183,  184,  185,  186,  189,  190,  190a,  191,  192. 

EDX;  (constitution  unsettled);  32,  94a,  146,  223. 

EDX(A);  32,  223. 

EDX(B) ;  223. 

1-Ethoxymethyl-5-acetoxymethyl-1  : 3: 5-trinitro- (5-chain)  ("1  07")  ; 

64,  66,  68. 

Et-HX;  (1  : 5:7-Trinitro-3-ethoxymethyl-(8-ring)) ;  1 34,  145. 

1  -Ethyl-5-acetoxymethyl-1 : 3 : 5-trinitro- (5-chain) ;  (H. 28) ; 

53,  58,  59,  60,  61  ,  62,  90. 

1  -Ethyl- 5-chloro methyl-1 : 3 : 5-trinitro- (5-chain) ;  (H. 33) ;  62. 

Ethylenedinitramine ;  (EDNA;  IT  :K 1 -dinitroethylenediamine) ; 

182.  183,  184,  185,  186,  189,  1  90,  190a,  191,  192. 

1  -Ethyl-5-ethoxymethyl-1  : 3 : 5“trinitro-( 5-chain)' ;  (H.  32)  ;  61 . 

1 -Ethyl- (Hex. )-1 -iodide;  (Hex.  ethiodide) ;  16?,  169,  224. 

1 -Ethyl- (Hex. )-1 -nitrate;  (lT.29;  Hex.  ethonitrate) ; 

53,  58,  90,  163. 

1 -Ethyl- (Hex.) -1-picrate;  (H.30;  PS.2(Et);  Hex,  ethopicrate)  ; 

59,  162. 

Ethylidene  bisacetamide;  (1  : 3-Diacetyl-2-methyl- (3-chain) ;  38. 

Ethylidene  bisbenzamide;  (1 : 3-Dibenzoyl-2-methyl- (3-chain) ; 

N:N ' -Dibenzoyl ethylidenediamine) ; 

42. 

1-Ethyl-5-methoxymetlayl-1  : 3: 5-trinitro- (5-chain)  ;  (li.3l);  60. 


Furfurylidenenitramine ;  23. 


G 

G. S.X. ;  (l :5-3is(chloromethyl)-1 : 3 : 5-trinitro- ( 5-chain)  ) ; 

.  .  i. 

64,  67,  JO. 

H 

H. 1  ;  (K.18;  PI. 20;  Hex.  methonitrate ;  1 -Methyl- (Hex) -1 -nitrate)  ; 

52,  53,  58,  90,  92,  145,  154,  155,  156,  164,  165,  166,  168, 
179,  180,  180a,  218. 

1  .  ■  •,  ’  t 

H. 2 ;  (H.  1  -Acetanidomethyl- (Hex) -1 -nitrate) ; 


82,  89,  91  ,  96,  144,  122,  171  ,  172,  173,  212. 
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H.2.C1;  (l -Acetamidomethyl- (Hex) -1 -chloride) ;  1 70,  172,  173. 

H.3j  (l-Acetamdomethyl-(Hax)-l-picrate) ;  1 60,  173.  212,  215. 

H.4;  (constitution  unsettled) ;  21 2. 

H«5;  (Propionic  H.  2;  1  -Propionairdde-  (Hex)  -1  -nitrate ;  174. 

H.6;  (DAPT;  1 : 5-Diacetyl- (P.T.));  37,  92,  125a,  140,  141, 151  ,  152,  152a, 

1.55a,  170,  215,  216,  217. 

H.  6-"Iietho-Salts" ;  (l  :5-Diacetyl~3-methyl-(P.T.)-3“Salts) ;  1  55a. 

H.6  P;  (H.14);  (uncertain  constitution);  21 6. 

H.6  Picrate;  (l : 5-Diacetyl- (P.T.)-3-picrate) ;  1 52a. 

H.7;  (Methylene  bisacetamidc;  1 : 3-diacetyl- (3-chain) ) ; 

26,  29a,  36. 

H.8;  1 : 3: 5:7-4 etracetyl-( 8-ring) ;  126,  141,  21 3. 

H. 9;  (constitution  unsettled);  126,  21 3,  214. 

H.1  0;  (N : IT :IT ' ; IT  '-4ctracctylmethylenedianine;  1  : 1 : 3: 3“4ctracctyl- (3-chain) ) ; 
36,  37. 

H. 11;  (constitution  unsettled) ;  126.  214. 

H.12;  (l : 5-Dir.itro-3 :7-diacctyl-(o-ring) ) ;  137. 

H. 1 3 ;  (constitution  unsettled) ;  21 5,  217. 

H.14;  (H.6.P);  (constitution  unsettled);  21 6. 

H.1 5;  (constitution  unsettled) ;  217. 

H.1  6;  (W.R.X. ;  1:7-  is(acetoxymcthyl)-1  : 3: 7-trinitro-5-acetyl- (7-chain) ) ; 

78,  82,  94. 

H. 17;  (1 :5-Pipropionyl-P.T.) ;  1 52. 

H.1 8;  (H.1;  11.20;  Hex.  methonitrate ;  1  -Methyl-  (ilex)  -1  -nitrate)  ; 

52  ,  53  ,  58  ,  90,  92,  145,  154,  155,  156,  164,  165,  166,  168,  179, 

180,  180a,  218. 

H. 1 9 ;  (l :5-Dinitro-3-methyl-(P.T.) -3-nitrate;  1  54,  1  64. 

H.20;  (H.1;  11.18;  Hex.  methonitrate ;  1  -Methyl- (Hex) -1  -nitrate)  ; 

52,  53,  58,  90,  92,  145,  154,  155,  156,  164,  165,  166,  168,  179, 
180,  180a,  218. 

H.21  ;  (MSX;  1 -Methyl-5-acetoxymethyl-1  : 3: 5-trinitro- (5-chain))  ; 

49,  50,  51,  52,  53,  54,  55,  56,  57,  58,  59,  65,  90,  145- 
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or 


H.22;  (constitution  unsettled) ;  21 6. 

H. 23 ;  (l  :  5-Dimethyl-1  -acetoxymethyl-  (p.T. ) -1  : 5-dinitrate ; 

1  : 5-2imethyl-3-acetoxymethyl-  (P.T.)-I  :  3-dinitrate)  ; 

1  36. 

H.2 4;  (MSX-Et ;  1  -Methyl~5-othoxymethyl-1 : 3: 5-trinitro- (5-chain) ) ; 

56. 

H.  25 ;  (MSX-Me ;  1 -Methyl-5-methoxyraethyl-1 : 3 : 5“trinitro- (5-chain) ) ; 

55. 

H.26;  (l -Ilethyl- (Hex) -1 : 5-dinitrate;  Hex. nitrate  methonitrate) ; 

52,  179. 

H.27;  (constitution  unsettled) ;  79.  219. 

H.28 ;  (l -Ethyl-5-acetoxymethyl-1 : 3: 5“trinitro- (5-chain) ) ; 

53,  58,  59,  60,  61,  62,  90. 

H.29;  (Hex.  ethonitrate;  1  -Ethyl- (hex) -1 -nitrate) ; 

53,  58,  90,  168. 

H.30;  (p.S.2(Et);  Hex.  ethopicrate;  1 -Ethyl- (Hex) -1 -picrat e)  ; 

59,  169.  » 

H.  31  5  (l -Ethyl-5-i*iethoxymethyl-1  : 3 : 5-trinitro- (5-chain)  ;  60.  "  . 

\  - 

H.32;  (l  -Ethyl-5-ethoxymethyl-1 : 3: 5-trinitro- (5-chain) ;  61. 

H.33;  (l -Ethyl-5-chloronethyl-1  : 3 : 5-trinitro- (5-chain) ) ;  62. 

HADH;  (Hex.  dinitrate); 

27,  47,  63,  66,  85,  86,  95,  102,  143,  144,  146,  165,  17.0,  177, 

203,  204. 

HAMN;  (Hex.  mononitrate;  Hex. -1 -nitrate) ; 

65,  66,  159,  170,  174,  175,  178. 

Hepta  RDX;  (Homo  EDH;  1:3: 6-trinitrocyclo-1 ; 3: 6-triazaheptane) ;  185,  187,  1 88. 

Hex;  (Hcxaminc;  Hexamethylenetetramine) ; 

15b,  22,  27,  40,  51,  58,  6 3,  66,  67,  68,  71,  78,  82,  84,  85,  86,  87 
88,  92,  93,  94,  94a,  96,  98,  104,  106,  109,  118,  1 1 9,  122,,  125,  125a, 
130,  131  ,  143,  148,  149,  151  ,  158,  159,  160,  161,  162,  163,  164,  166, 
167,  168,  170,  171,  174,  175,  177,  178,  180,  203,  208,  209,  219, 

220,  224. 

Hexaethylidenetetramine;  (Tricrotonylidene  tetramine) ; 

■209,  210,  211. 


162 
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Hexamethylenetetramine ;  (Hex. ;  Hexamine) ; 

15^,  22,  27,  40,  51,  58,  63,  66,  67,  68,  71,  78,  82,  84,  85,  86,  87, 
88,  92,  93,  94,  94a,  96,  98,  104,  106,  109,  118,  119,  124,  125,  125a, 
130,  131,  143,  148,  149,  151  ,  158,  159,  160,  161  ,  162,  163,  162,,  166, 
167,  168,  170,  171  ,  174,  175,  177,  178,  180,  203,  208,  209,  219,  220, 
224. 

Hexamine;  (Hex.;  Hexamethylenetetramine);  sec  preceding  item. 

Hexamine  dinitrate ;  (HADN) ; 

27  ,  47,  63,  85,  86,  95,  102,  143,  144,  146,  165,  170,  177,  203,  204. 
Hex.  othiodide;  (1 -Ethyl- (Hex) -1 -iodide) ;  1 67,  169,  224. 

Hex.  Ethiodidc  I  y- product;  1 67 ,  224. 

Hex.  Ethonitratc;  (  .29;  1 -Ethyl- (Hex) -1 -nitrate) ;  53,  58,  90,  1 68. 

Hex,  ethopierate;  (H.30;  P.S.2(Et);  1 -Ethyl- (Hex) -1 -pier ate) ; 

Hex.  methiodidc;  (l -Methyl- (Hex) -1  -iodide) ;  1 6_  . 

Hex.  me tho nitrate ;  (H.1  ;  .18;  >'.20;  1 -Methyl- (ilex) -1  -nitrate; 

52  ,  53  ,  58  ,  90  ,  92,  145,  154,  155,  156,  164,  165,  166,  168,  179,  180, 

180a,  218. 

Hex.  methopiorate;  (P.L.2;  1 -Methyl- (Hex) -1 -pierate) ;  52,  1  66 ,  216. 

Hex.  mononitrate;  (HAMIT;  Hex. -1 -nitrate)  ;  65,  66,  159,  170,  174,  175,  178. 

Ilex,  nitrate  methonitrato;  (l -Methyl- (Hex) -1 : 5-dinitrate;  11.26);  52,  179. 

Hex.  nitr our ethane ;  1 62. 

Hex. -1 -nitrate;  (liAla'I ;  Hex. mononitrate) ;  65,  66,  1 59,  170,  174,  175,  178. 

Hex-1  -nitrate- 5-acetate ;  1 78. 

Hex,  pierate;  1 60,  173. 

Hex.  styphnate;  1 61  . 


HMX;  (1 : 3: 5:7-l’etranitro- (8-ring));  51  ,  73,  88,  89,  115,  124,  125,  125a,  126 

127,  131,  213. 

Homo  Cyclonitc  Oxide;  (3: 6-Dinitrocyclo-1 -Cxo-3 : 6-diazaheptane) ;  1 90a. 

Homo  KDX;  (Kepta-RDX;  1:3:  6-Trinitrocyclo-1  : 3 : 6-triazaheptano)  ; 

185,  187,  188. 

H.O.X. ;  (P.C.X. ;  1 : 3-0initro- (6-ring) -5-nitrate) ; 

25,  89,  94,  95,  96,  98,  100,  103,  145,  146,  222. 
h-Hydroxymethyl-EDJIA;  (lI-Methylol  EDNA;  IT-Methylol-N:N 1 -dinit ro- 

ethylcnediaraine) ; 

184,  1  90a. 
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N-(Q-Hydroxy-J3:j3:J3-trichloroethyl)-benzamide;  (Chloralbenzamide) ;  21. 

_I 

ISX;  (uncertain  constitution);  221 . 

ii 

KgAcAn;  (l :7-Dipotassio-1  : 3: 5:7-tetranitro- (7-chain) ) ;  73. 

K^BSX;  (l :  5-Dipotassio-1 :3: 5- trinitro-( 5-chain) ) ;  27,  48. 

KCMX;  (l -Methyl- 5-potassio-1 : 3: 5-trinitro- (5-chain)) ;  50. 

L 

LMX;  (uncertain  constitution) ;  220,  221 . 

M 

McG-ill  Compound;  89,  222. 

MEN;  (MEDNA;  Methyl enedinitr amine;  1 : 3-Einitro- (3-chain) ) ; 

25,  26,  27,  28,  29,  30,  32,  33,  34a,  53,  59,  82b,  93,  103a,  138a,  145, 
146,  203,  223. 

MEDNA;  (Methylenedinitramine;  MDN;  1 : 3-Dinitro-( 3-chain) ) ; 

see  preceding  item. 

(MEDNA-CHo0)  polymer;  34a. 

MEDNA  Dimethyl  Ether;  (Methylene  dinitramine  dimethyl  ether) ;  29. 

MEDNA  Salts;  27. 

Me  -  HX;  (1 : 5:7-Trinitro-3-methoxymethyl- (C-ring) ) ;  133,  144. 

1 -Methyl- 5-acetoxymethyl-1  :3:5-tr ini tro-( 5-chain) ;  (H.21;  MSX)  ; 

49,  50,  51,  52,  53,  54,  55,  56,  57,  58,  59,  65,  90,  145. 

1 -Methyl-5-chloromethyl-1 : 3 : 5-trinitro- (5-chain) ;  (O.F.X. ) ; 

52,  57,  74. 

Methylene  biacetamide;  (H.7;  1 : 3-diacetyl- (3-chain) ) ;  26,  29a,  36. 

Methylene  bisbonsamide;  (l  :  3-Dibenzoyl- (3-chain) )  ;  4 0,  41 . 

Methylene  bis(l : 3-dinitro- (6-ring) -5-) ;  94a,  1 03a,  146. 

Methylene  bis (3 : 6-dinit rocyclo-1 : 3 : 6-triazaheptane-l ) ;  187,  188,  1 90. 

Methylene  bisf ormanide ;  (1 :3-Di formyl- (3-chain)) ;  35,  40,  45. 

Methylene  bismorpholine;  45a. 

Methylene  bispiperidine;  45a. 

Methylene  bisur ethane;  (l : 3-Dicarbethoxy- ( 3-chain) ) ;  44. 

Methylenediamine  salts;  45,  88,  106,  125a. 

Methylenedinitramine;  (MEDNA ;  MU . ;  1  :  3-Dinitro (3-chain)  )  ; 

25,  26,  27,  28,  29,  30,  32,  33,  34a,  53,  59,  82b,  93,  103a,  138a, 

145,  146  ,  203  ,  223. 
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Methylene  Dinitraraine  Dimethyl  Ether;  (MEDNA  Dimethyl  Ether) ;  29. 

Methylene  dinitrate;  0?-|);  9,  94. 

Methyleneimine ;  1 8 ,  34. 

l-Methyl-5-ethoxymethyl-l : 3: 5-trinitro- (5-ehain) ;  (MSX-Et ;  .24);  56. 

1 -Methyl- (Hex) -1 : 5-dinitrate;  (H.26;  Hex.  nitrate  ncthonitrato) ; 

52,  179. 

1 -Methyl- (Hex) -1 -iodide;  (Hex.  methiodide) ;  1 63. 

1-Mcthyl- (Hex) -1  -nitrate;  (H.1;  H.18;  H.20;  flex.mothonitrate)  ; 

52  ,  53  ,  50  ,  90,  92,  145,  154,  155,  156,  164,  165,  166,  168,  1^9,  130, 

180a,  218. 

1 -Methyl- (Hex) -1-piorate;  (P.S.2;  Hex.nethopierate) ;  52,  1 66,  216, 

1  -Methyl- 5-nethoxymethyl -1  : 3: 5-trinitro-(5-ohain) ;  (.  .25;  HSX-lie); 

nr 

JU* 

Mot  hyl.net  hylolnit  ranine ;  1 4. 

Methylnitramine ;  1_2,  13,  14,  74. 

1  -Methyl-5— nitroxymethyl—1  : 3 : 5“trinitro-  ( 5-chain)  ;  (USX  nitrate); 

51 ,  52,  $k,  55,  74. 

Methylolacetamide ;  1  9. 

Methylolamine ;  1_8,  84. 

Uethylolamine  nitrate;  27,  93,  180,  202. 

Mcthylolbonsanidc ;  20,  40. 

1 -Hethylol-1 : 3-dibenzoyl- (3-chain) ;  41  . 

H-Uethylol-I  :x  '-dinitroethylenediamine;  (N— Methylol-EDNA; 

-Hydroxymcthyl-EDMA)  ;  1 84,  1  90a. 

-Hethylol-ED-  A;  (M-Hydroxymethyl-EDHA;  M-Methylol-  '-dinitro¬ 
ethylenediamine)  ;  184,  1 90a. 

L'ethylol  dtramine ;  1  2a. 

Mcthylol-PCX;  (PCX (A) ;  1 : 3-Dinit ro-5-methylol- (6-ring) ) ; 

90,  96,  99,  100,  145,  146. 

Methylol-PCX  nitrite;  (1  : 3-Dinitro-5-rnethylol- (6-rin&) -5-nitrite) ; 

65,  101,  205. 

1  -Methyl-5-potassio-l  :  3:5-trinitro-(5-ohain) ;  (XCiDl)  ;  50. 

1 -Methyl-1 : 3: 5-trinitro- (5-chain) ;  (CKX)  ;  _49,  50. 

IaPDC;  (l  ixroso  HMX;  1  :  5 :7-Trinitro-3-nitroso- (8-ring) ) ;  126,  129. 

Morpholine  deriv.  of  methyl  methylolnitramine;  14. 

USX;  (H.21  ;  l-Metliyl-5-acetoxymethyl-l  :  3:  5-trinitro- ( 5-chain)  ; 

49,  50,  51,  52,  53,  54,  55,  56,  57,  58,  59,  65,  90,  145. 
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MSX-Et ; 


(H.  24;  1  -I  'ethyl-5-ethoxymetbyl-1 : 3 : 5-trinitro-  ( 5-chain) ) ; 

56. 

MSX-Me ;  (H. 25 ;  1 -Hethyl-5-methox;ymethyl-1 : 3 : 5-trinitro- ( 5-ehain) ) ; 

55. 

MSX  nitrate;  (l -Metbyl~5-nitroxymethyl-1  : 3: 5-trinitro- (5-ehain)-)  ; • 

51  ,  52,  54,  55,  74. 

N  * 

1T3SX;  (ATX;  1 : 5-Bis(nitroxymethyl)-1 : 3: 5-trinitro- ( 5-ehain))  ; 

64,  65,  66,  67,  69. 

Nitramide;  (Nitramine) ;  11,  15  ,  23,  104,  105,  1 38 ,  1 39,  143,  145,  147,  I84,  186, 

190a,  191,  204. 

Nitramine;  (Nitramidp);  see  preceding  item. 

1 -Nitro -3 : 5-dibenzyl- (6-ring) ;  1 05,  139. 

1 -Nitro -3 : 5~dieyelohexyl- ( 6-ring) ;  1 04. 

1 -Nitro-5-nitroso-3 :7-diacetyl-(8-ring)  ;  '  (Mitroso-H.6) ;  140. 

1-Nitro-5-nitroso-3-methyl-(,P.T.)-3-nitrate;  (Nitroso  11.19);  1 55. 

Nitroso  H. 6;  (l-Kitro-5-nitroso-3 :7-diaeetyl- (8-ring) ) ;  140. 

Nitroso  H.1 9;  (1 -Nitro-5-nitroso-3-methyl-(p,T. ) -3-nitrate) ;  155. 

Nitroso  HiiX;  (MNX;  1 : 5.: 7-Trinitro-3-nitrcso- (8-ring)  )  ;  126,  1 29. 

Nitro soparaldimine;  (5-Nitroso-2:4: 6-trimethylcyclo-l :3-dioxo- 

2 : 4 : 6-tr imethylene-5-amine) ;  1  20. 

Nitroso- (PCX) ;  (1 :3-Oinitro-5-nitroso- (6-ring) ) ;  90,  91,  96,  97,  99,  205. 

5-Nitroso-2 : 4: 6-trimethyl cyclo-1  : 3-dioxo-2 : 4 :  6-trinethylene-5-amine ; 

(Nitro soparaldimine) ;  1  20. 

0 

Octamethylenetetramine ;  0MTA ;  Bis(endoethylene)-(8-  ring) )  ;  1J32. 

0E£ ;  (l -Methyl-5-ehloromethyl-1  : 3 : 5-trinitro- ( 5-chain) ) ; 

52,  57,  74. 

0MTA;  (Octamethylenetetramine ;  Bis (endo ethylene) -(8-  ring)  ) ;  192. 

P 

P-j  ;  (Methylene  dinitrate)  ;  _8,  9,  94 

3?2>  (l :  3~Bis ( nitroxymethyl ) lin-1 : 3“dioxo-2-methylene)  ;  8,  _9,  94. 

P^;  (P.P.C.X. ;  1 :3-Dinitro-5-bis(nitro2cymethyl)aminomothyl-(6-ring))  ; 

IO3. 


( 

\ 
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PCX;  (HOX ;  1 : 3-dinitro- ( 6-ring) -5-nitrato) ;  25,  89,  94,  95,  96,  98,  100,  103, 

145,  146,  222. 

PCX  (A) ;  (liethylol-PCX ;  1  : 3-Dinitro-5-methylol-  (  6-rin, ;) ) ; 

90,  96  ,  99,  100,  145,  146. 


Phenylurethane  of  nethylolbenzamide ;  20. 


PHX;  (l  :5: 7“Trinitro-3-*aoetoxyniothyl- (c-ring) ) ; 

76,  125a,  129,  152,  155,  154,  155,  144,  170. 

P.2  HX;  (l : 5: 7-,lrinitro-3-propionoxyraethyl-(S-ring) )  ;  1 32a. 

P. P. C.X. ;  (Pt ;  1  : 3-Dinitro~5“Ms(nitroxymethyl) aminomethyl- (6-ring) ) ; 

103.  ' 

1  -PropionamidomethyP-  (Hex)  -1  -nitrate ;  (.1,5;  Propionic  X.  2)  ;  1 74. 
Propionic  .2;  ('.5;  1  -Propionamidomethyl- (Hex) -1  -nitrate) ;  174. 


P.o.1 ;  (constitution  unsettled;  prob.  3 : 7-Dinitrocyelo-l : 5- 


dioxo-2 : 4: 6 : G-tetramethylene-3 : 7-diamine) ; 

15a,  9t,  94a,  146,  202,  204. 

P.S.2;  (fox.  r.iethopicratc;  1  -Methyl- (Hex) -1  -picrate)  ;  52,  1  66,  216. 

P.S.2  (Et) ;  (rl.30;  Hex.  ethopicrate;  1  -^Sthyl- (ilex) -1  -picrate)  ; 

59,  169. 


Q 


QDX;  (SEX;  1  : 3: 5-*Trinitro-7-aoetyl- (8-ring) )  ;  88,  98,  126,  1 30,  131. 

QXX;  (l : 5-Dinitro-3-nitroso-7-acetyl- (8-ring) ) ;  1  31  ,  I36.  , 

R 

RDX;  ( 1 : 3 : 5-Prinitro- ( 6-ring) ) ; 

48,  51,  58,  66,  67,  68,  78,  85,  86,  87, .88,  89,  90,  91,  92,  93,  94, 
94a,  96,  107,  119,  125,  125a,  131  ,  143,  144,  223. 

RDX(~);  (ESX;  87);  product  from  bachmann  Combination- Process; 

-  32,  51,  52,  58,  63,  65,  85,  86,  87,  88,  89,  90,  91,  92,  93,  94,  94a, 

95  ,  97  ,  98,  118,  124,  125,  130,  131  ,  146,  223-. 

6-Ring;  (Cyelo-2:4: 6-trimethylene-1 : 3:  5-triarnin,c) ;  18,  84. 

S 

S.EX;  (QDX;  1 : 3 : 5-Trinitro-7-acetyl- (8-ring) )  ;  88,  98,  126,  1  30.  1  31  • 

"Stabiliser  Compound";  (3CX;  1 : 5-Dimethyl- (Hex) -1 : 5-dinitrato ; 

92,  180,  1 80a,  220. 
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"Stabiliser  compound"  picrate;  (3CX  picrate;  1 : 5-Dimethyl- (Hex) -1 :5-dipicrate) ; 
180,  180a. 

T 

TAX;  (l : 3-Dinitro-5-acetyl- (6-ring) ) ;  88,  89,  90,  95,  131. 

TEMD ;  (1 : 1 : 3 : 3 : -Tetraethyl- ( 3-chain) ) ;  45a. 

1 : 1 : 3: 3: -Tetracetyl-( 3-chain) ;  (H.1 0;  T':X:N' rN’-Totracetyl-methylenediamine) ; 

36,  37. 

N:N:N'  :N ' -Tetracetylmethylenediarriine;  (H.  10;  1:1:3: 3-T etr acetyl- ( 3-chain j ) ; 

36,  37. 

1  : 3:5: 7-Tetracetyl- (8-ring) ;  (H.8) ;  126,141,213. 

1:3: 5:7-Tetrabenzoyl-(8-ring) ;  208. 

1  :1  : 3 : 3-Tetraethyl- (3-chain)  ;  (TEZD)  ;  45a. 

Tetraraethyl- (3-chain)  ;  45a. 

1  : 3 : 5 : 7-Tetranitro- (8-ring) ;  (HhX) ; 

i 

51  ,  73,,  88,  89,'l15,  124,  125,  125a,  126,  127,  131  ,  213. 

TEX;  (1  : 3~Bis (acetoxymethyl) -1  : 3-dinitro- (3-chain)  )  ; 

31  ,  32,  65,  91,  94,  94a,  146,  223. 

Thialdine;  (2:4: 6-trimethylcyclo-1 : 3-dithio-2 :4: 6-trimethylene-5-amine) ; 

1  22. 

TMDNA;  (N:N '-Dinitrotrimethylenediamine ;  trimethylenedinitramine) ; 

194,  195. 

1:3: 5-Triacetyl— 2 : 4: 6-tris (trichloromethyl) - ( 6-ring) ;  206. 

1:3: 5“Triamino- (6-  ring)  ;  1  07. 

1  : 3 : 5-Tribenzoyl-  (5-chain) ;  71_,  1  09. 

1 : 3: 5-Tribe nzoyl-( 6-ring) ;  40,  71,  1  09. 

1  :3:5-Tribenzoyl-2:4:6-tris(trichloromethyl)-(6-ring) ;  206. 

1:3: 5-Tr icarbethoxy- ( 6-ring) ;  110. 

1  : 3: 5”Tricarbethoxy-2:4: 6-Tris( trichloromethyl)- (6-ring) ;  206. 

Trichloro-deriv,  from  "hexaethylidenetetramine" ;  (tricrotonylidenetetraminc) ; 

C12K21N4C13;  211* 

Trichloroethylidene-bisbenzamide ;  (l  :  3-Dibenzoyl-2- (trichloromethyl)-  (3-chain)  )  ; 
1:3: 5-Trichloro- ( 6- ring) ;  1  08. 

Tricrotonylidene  tetramine;  (Hexaethylidene  tetramine) ; 

209,  210,  211. 


A 
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1 :3:5“Triformyl-2:4:6-tris(trichloromethyl)-(6-ring) ;  206, 

Trimethylene  dinitramine;  (TMDNA;  N :  II 1  -Dinitrotrlmethylenediamine  )  ; 


194,  195* 

Cvclo-2 :  A:  6-Trimethyl-l  :  3 : 5-triamine ;  ( 6-ring)  ;  1 6 ,  f>4« 

2:4: 6-Trimethylcyclo-1  :  3-<3.ithio-2 : 4: 6-trimethylene- 5-amine;  (Thialdino)  ;  1 22. 

4 

2 :4: 6-Trimethyl  Qyclo~-1  -  thio-2:4: 6-trimethylene-1  :  5-diamine;  1 22. 

1-: 3 : 5-Trimethyl- ( 6-ring) ;  111  ,  180. 

2: 4: 6-Trimethyl- (6-ring);  42,  11 3>  114,  120,  121,  122,  209. 

1:5: 7-Trinitro-3-acetoxymethyl- (8-ring) •  (PHX) ; 

76,  125a,  129,  132,  133,  134,  135,  144,  170. 

1 : 3: 5-Trinitro-7-acetyl- (8-ring) ;  (QDX;  SEX) ;  88,  98,  126,  1 30,  131* 

1 : 5: 7“Trinitro-3-tert.butoxymethyl- (8-ring) ;  ( Tert . butyl-HX) ;  135* 

1 : 5: 7-Trinitro-3~ethoxymethyl- (8-ring) ;  (Et-HX) ;  1 34,  145* 

1  :  5:7-Trinitro-3-methoxymethyl-(8-ring)  ;  (Me-HX)  ;  133,  144. 

1 :  3 : 5-Tr  irdtro-2-methyl- ( 6-ring)  ;  115,  1 26. 

1 :  5: 7-Trinitro-3-nitroso- (8-ring) ;  (MNX;  ITitroso-HMX) ;  126,  1 29. 

1  : 5: 7-Trirdtro-3-propionoxynethyl- (8-ring) ;  (P. 2.HX) ;  132a. 

*  1  :  3: 5_Trinitro- (6-ring) ;  (ifflX,  and  main  component  of  P4DX (B)  ; 

32,  48,  51,  52,  58,  63,  65,  66,  67,  68,  78,  85,  86,  87,  88,  89,  90, 
91  ,  92,  93,  94,  94a,  95,  96,  98,  107,  118,  119,  124,  125,  130,  1 31 , 
143,  144,  146,  223* 

1  : 3: 5-7rinitro-( 8- ring) -7-nitrate;  128,  129. 

Trinitroso-deriv.  from  "hexaethylidenetetramine" ;  (Tricrotonylidene  tetramine) ; 


210. 


1 : 3 : 5-Trinitroso- ( 6-ring) ;  88 ,  1 06. 

1 :3:5-Trinitroso-2:4:6-trimethyl-(6-rirg) ;  114,  120. 

1:3: 6-Trinitrocyclo-1 : 3: 6-triazaheptane ;  (Hepta-RDX;  Homo-SDX) ; 


185,  187,  188. 

Tris  (bensamidomethyl)  amine ;  22. 

1:3: 5<JTris (nitroxymethyl) - ( 6-ring)  ;  204. 

Tris(salicylideneamino)-(6-ring) ;  1 07. 

Ci-2 : 4: 6-Tris(trichloromethyl)- (6-ring) ;  1 1 6. 
[3-2: 4: 6-Tris(trichloromethyl)- (6-ring) ;  1 1 6. 

Troger's  Base;  197,  198,  199,  200. 
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Troger's  Base  picrate;  197. 

W 


WX;  (H.1 6;  1 : 7-3ia (acetoxymethyl) -1 : 3 :7-trirdtro~5-ncetyl- (7-chain) ) ; 

73,  C 2,  94. 


"  1  02f "  ;  (1  : 5-3is  (methoxyrnethyl )  -1  :  3 : 5“trinitro-  ( 5-chain) )  ; 

64,  £7. 

"1 06";  (l :7-Bis(nitroxymethyl)-1 :3: 5 :7-tetranitro- (7-chain)) ; 

76,  28,  79,  00,  81 ,  88,  94. 

"  1  07"  ;  (1  -Ethoxymethyl-5-acetoxymethyl-1 : 3 : 5-trinitro-( 5-chain) ) ; 

64,  66,  68. 
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